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(54) Title: BENZOPYRANOPYRAZOLYL DERIVATIVES FOR THE TREATMENT OF INFLAMMATION 
(57) Abstract 

A class of benzopyranopyrazolyl derivatives is described for use in treating 
inflammation and inflammation-related disorders. Compounds of particular interest 
are denned by formula (I) wherein A is -(Ofc^XKCHaW: wherein X is S(0)p or 
f>, wherein m is 0 or 1; wherein n is 0 or 1; wherein p is 0 at 1; wherein B is 
selected from phenyl and five and six membered heteroaryl; wherein R 1 is selected 
from lower haloalkyl, cyano, lower hydroxyalkyl, formyi, lower alkoxycarbonyl, 
lower alkoxy, lower N-alkylaminocarbonyl N-phenyiammocarbonyl. tower N,N- 
dialkylaniinocarbonyl and lower N-alkyl-N-phenylaniina^rbonyl; wherein R 2 is phenyl 
substituted at a substitutable position with a radical selected from lower alkylsulfonyl and aminosulfonyl; and wherein R* is one ormore 
radicals selected from hydrido, halo, lower alkylthio, lower alkylsulfinyl, lower alkyl, cyano, carboxyl, lower alkoxycarbonyl, aminocarbonyl, 
lower haloalkyl, hydroxyl, lower alkoxy, amino, lower N-alkylamino, lower N,N4ialkylamino, lower hydroxyalkyl and lower haloalkoxy; 
or a pharmaceutically-acceptable salt thereof. 
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BENZOPYRANOPYRAZOLYL DERIVATIVES 
FOR THE TREATMENT OF INFLAMMATION 

FIELD OF THE INVENTION 

5 

This invention is in the field of antiinflammatory 
pharmaceutical agents and specifically relates to 
compounds, compositions and methods for treating . 
inflammation and inflammation-associated disorders, 
10 such as arthritis. 

BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 

15 inflammation process and the inhibition of 

prostaglandin production, especially production of 
PGG2# PGH2 and PGE2, has been a common target of 
antiinflammatory drug discovery. However, common non- 
steroidal antiinflammatory drugs (NSAIDs) that are 

20 active in reducing the prostaglandin-induced pain and 
swelling associated with the inflammation process are 
also active in affecting other prostaglandin-regulated 
processes not associated with the inflammation process. 
Thus, use of high doses of most common NSAIDs can 

25 produce severe side effects, including life threatening 
ulcers, that limit their therapeutic potential. An 
alternative to NSAIDs is the use of corticosteroids, 
which have even more drastic side effects, especially 
when long term therapy is involved. 

30 Previous NSAIDs have been found to prevent the 

production of prostaglandins by inhibiting enzymes in 
the human arachidonic acid/prostaglandin pathway, 
including the enzyme cyclooxygenase (COX) . The recent 
discovery of an inducible enzyme associated with 

35 inflammation (named "cyclooxygenase -2 (COX^)" or 
"prostaglandin G/H synthase II") provides a viable 
target of inhibition which more effectively reduces 
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inflammation and produces fewer and less drastic side 
effects. 

The novel compounds described herein are such safe 
and also effective antiinflammatory agents. The 
5 invention compounds are found to show usefulness in 
vivo as antiinflammatory agents with minimal side 
effects. The compounds described herein preferably 
selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1 . 
10 Substituted pyrazoles having antiinflammatory 

activity are described in copending applications 
08/160,594 and 08/160,553. 

U.S. Patent No. 3,940,418 to R. Hamilton describes 
tricyclic 4, 5-dihydrobenz [g] indazole-3-carboxylic acids 
15 as antiinflammatory agents. 

U.S. Patent No. 4,803,193 to Kanda et al, 
describes spiro [ 3 -alky 1 -1-aryl [1 ] benzopyrano [4,3- 
c]pyrazole-4 (1H) ,9 ' -[9H] fluorenes as heat sensitive 
recording matertials. 
20 V. Colota et al (J.Med.Chem. , 33, 2646 (1991)) 

describe tricyclic heteroaramatic systems, including 1- 
aryl-pyrazolo[4,5-c]quinolin-4-ones, 1-aryl- 
pyrazolo[4,5-c] [1, 8]naphthyridin-4-ones and 1-aryl- 
[l]benzopyrano[3,4-d]pyrazol-4-ones for CNS 
25 aplications. F. Melani et al t J.Med.Chem. , 29, 291 

(1986) also describe l-phenyl-pyrazolo[4, 5-c]quinolines 
for CNS applications. 

U.S. Patent Nos. 4,816,467 and 5,206,258 to Doria 
et al describe (2-cyano-3- (1,4-dihydro) -1-phenyl- 
3 0 [ 1] benzothiopyrano [4,3 -c] pyrazol-3 -yl ) -3 -oxo- 

propanamides as immunomodulators . G . Doria et al 
(Farmaco, 46, 843 (1991)) also describe the 
immunomodulating activity of pyrazoly lpropanamides , and 
specifically ethyl [1- (4-f luorophenyl) -1, 4-dihydro- 
35 [ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazole ] - 3 -carboxy lat e . 
British patent 2,227,741 describes relat d 
benzopyrano [4, 3 -c] pyrazoles and benzothiopyrano [4, 3- 
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10 



15 



20 



25 



c]pyrazoles. European application No. 347,773 similarly 
describes such fused pyrazole compounds, and 
specifically a-cyano-N, 1-bis (4-f luorophenyl) -p-oxo-lH- 

[l]benzothieno[3 ,2-c]pyrazole-3-propanamide. U.S* 
Patent No. 5,260,328 to Doria et al describes 2-cyano- 
3 - ( 1 , 4-dihydro ) -1 -phenyl- [ 1 ] benzothiopyrano [4,3- 
c]pyrazol-3-yl) -3-oxo-propanamides for the treatment of 
rheumatoid arthritis. 

U.S. Patent No. 4,678,499 to Pasteris et al 
describes l-aryl-indenopyrazol-4-one-5-sulfonamides as 
having herbicidal activity. Specifically, 1-phenyl- 
indenopyrazol-4-one-5-sulfonamide and 1, 4-dihydro -N- 
[ [ (4-methoxy-6-methyl-2-pyrimidinyl)amino]carbonyl]-3- 
methy 1 - 1 - [ 4 - ( met hy lsul f ony 1 ) phenyl ] - 4 -oxo - indeno 11,2- 
c] pyrazole- 5 -sulfonamide are described. 

The invention's benzopyranopyrazolyl derivatives 
are found to show usefulness in vivo as 
antiinflammatory agents with minimal side effects. 

DESCRIPTION OF THE INVENTION 

A class of compounds useful in treating 
inflammation-related disorders is defined by Formula I: 



wherein A is - (CH2>m"X- {CH2) n~; 
wherein X is selected from S(0) p , 0 and NR 3 ; 
wherein m is 0 to 3, inclusive; 
wherein n is 0 to 3, inclusive; 
wherein p is 0 to 2, inclusive; 
wherein B is selected from aryl and heteroaryl; 
wherein R 1 is selected from hydrido, halo, 
haloalkyl, cyano, nitro, formyl, alkoxycarbonyl, 
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carboxyl, carboxyalkyl * alkoxycarbonylalky 1 , amidino, 
cyanoamidino , aminocarbony 1 , alkoxy , alko^alky 1 , 
aminocarbony lalkyl , N-alkylaminocarbonyl, N- 
aiylaminocarbonyl, N,N- dialkylaminocarbonyl, N-alkyl-N- 
5 arylaminocarbonyl, alky lcarbony 1 , alkylcarbonylalkyl, 
hydroxicalkyl , alkylthio, alkylsulf inyl, alkylsulfonyl, 
alkylthioalkyl, alkylsulf iny lalkyl, alky lsulfony lalkyl, 
N-alkylaminosulfonyl, N-arylaminosulfonyl, 
arylsulfonyl, N,N-dialkylaminosulfonyl, N-alkyl-N- 
10 arylaminosulfonyl and heterocyclic; 

wherein R 2 is selected from aryl and heteroaryl, 
wherein R 2 is optionally substituted at a substitutable 
position with one or more radicals selected from 
alkylsulfonyl, aminosulfonyl, halo, alkyl, alkoxy, 
15 hydroxy 1 and haloalkyl; 

wherein R 3 is selected from hydrido and alkyl; and 
wherein R 4 is one or more radicals selected from 
hydrido, halo, alkylthio, alkylsulf inyl, alkyl, 
alkylsulfonyl, cyano, carboxyl, alkoxycarbonyl, amido, 
20 N-alkylaminocarbonyl, N-ary laminocarbonyl , N,N- 

dialkylaminocarbonyl, N-alkyl-N-ary laminocarbonyl, 
haloalkyl, hydroxyl, alkoxy, hydroxyalky 1 , haloalkoxy, 
aminosulfonyl, N-alkylaminosulfonyl, amino, N- 
alkylamino, N,N-dialkylamino, heterocyclic, nitro and 
25 acylamino; 

provided either R 4 is aminosulfonyl or 
alkylsulfonyl, or R 2 is substituted with aminosulfonyl 
or alkylsulfonyl; 

or a pharmaceutically-acceptable salt thereof. 
30 Compounds of Formula I would be useful for, but 

not limited to, the treatment of inflammation in a 
subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic 
35 for the treatment of fever. For example, compounds of 
the invention would be useful to treat arthritis, 
including but not limited to rheumatoid arthritis, 
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spondyloarthopathies, gouty arthritis, osteoarthritis, 
systemic lupus erythematosus and juvenile arthritis. 
Such compounds of the invention would be useful in the 
treatment of asthma, bronchitis, menstrual cramps, 
5 tendinitis, bursitis, and skin related conditions such 
as psoriasis, eczema, burns and dermatitis. Compounds 
of the invention also would be useful to treat 
gastrointestinal conditions such as inflammatory bowel 
disease, Crohn's disease, gastritis, irritable bowel 
10 syndrome and ulcerative colitis and for the prevention 
of colorectal cancer. Compounds of the invention would 
be useful in treating inflammation in such diseases as 
vascular diseases, migraine headaches, periarteritis 
nodosa, thyroiditis, aplastic anemia, Hodgkin's 
15 disease, sclerodoma, rheumatic fever, type I diabetes, 
myasthenia gravis, multiple sclerosis, sarcoidosis, 
nephrotic syndrome, Behcet's syndrome, polymyositis, 
gingivitis, hypersensitivity, conjunctivitis, cystic 
fibrosis, swelling occurring after injury, myocardial 
20 ischemia, and the like. The compounds would also be 
useful in the treatment of ophthalmic diseases such as 
retinitis, retinopathies, uveitis, and of acute injury 
to the eye tissue. The compounds would also be useful 
for the treatment of certain central nervous system 
25 disorders such as alzheimers disease and dementia. The 
compounds of the invention are useful as anti- 
inflammatory agents, such as for the treatment of 
arthritis, with the additional benefit of having 
significantly less harmful side effects. These 
30 compounds would also be useful in the treatment of 
allergic rhinitis, respiratory distress syndrome, 
endotoxin shock syndrome, atherosclerosis and central 
nervous system damage resulting from stroke, ischemia 
and trauma. 

35 Besides being useful for human treatment, these 

compounds are also useful for treatment of mammals, 
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including horses, dogs, cats, rats, mice, sheep, and 
pigs, and of birds. 

The present compounds may also be used in co- 
therapies, partially or completely, in place of other 
5 conventional antiinflammatories, such as together with 
steroids, NSAIDs, 5-lipoxygenase inhibitors, LTB4 
antagonists and LTA4 hydrolase inhibitors. 

Suitable LTB4 inhibitors include, among others, 
ebselen, Bayer Bay-x-1005, Ciba Geigy compound CGS- 

10 25019C, Leo Denmark compound ETH-615, Lilly compound 
LY-293111, Ono compound ONO-4057, Terumo compound TMK- 
688, Lilly compounds LY-213024, 264086 and 292728, ONO 
compound ONO-LB457, Searle compound SC-53228, 
calcitrol, Lilly compounds LY-210073, LY223982, 

15 LY233469, andLY255283, ONO compound ONO -LB- 44 8, Searle 
compounds SC-41930, SC-50605 and SC-51146, and SK&F 
compound SKF-104493. Preferably, the LTB4 inhibitors 
are selected from ebselen, Bayer Bay-x-1005, Ciba Geigy 
compound CGS-25019C, Leo Denmark compound ETH-615, 

20 Lilly compound LY-293111, Ono compound ONO-4057, and 
Terumo compound TMK-688* 

Suitable 5-LO inhibitors include, among others, 
masoprocol, tenidap, zi leu ton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem 

25 phosphate, and bunaprolast. 

The present invention preferably includes 
compounds which selectively inhibit cyclooxygenase-2 
over cyclooxygenase-1. Preferably, the compounds have 
a cyclooxygenase-2 IC50 of less than about 0.2 nM, and 

30 also have a selectivity ratio of cyclooxygenase-2 

inhibition over cyclooxygenase-1 inhibition of at least 
50, and more preferably of at least 100. Even more 
preferably, the compounds have a cyclooxygenase-1 IC50 
of greater than about 1 pM, and more preferably of 

35 greater than 10 nM. Such preferred selectivity may 

indicate an ability to reduce the incidence of common 
NS AID- induced side effects* 
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A preferred class of compounds consists of those 
compounds of Formula I wherein A is - (CH2) m "X- (CH2)n~; 
wherein X is selected from S(0) p , 0 and NR 3 ; wherein m 
is 0 to 3, inclusive; wherein n is 0 to 3, inclusive; 
5 wherein p is 0 to 2, inclusive; wherein B is selected 
from phenyl, naphthyl and five and six membered 
heteroaryl; wherein R 1 is selected from halo, lower 
haloalkyl, cyano, nitro, fonrryl* lower alkoxycarbonyl , 
lower carboxyalkyl, lower alkoxycarbonylalkyl, amidino, 

10 cyanoamidino, lower alkoxy, lower alkoxyalkyl, 

aminocarbony 1 , lower aminocarbonylalkyl, lower N- 
alky laminocarbonyl, N-phenyl aminocarbony 1 , lower N,N- 
dialky laminocarbonyl , lower N-alkyl-N- 
pheny laminocarbonyl , lower alkylcarbonyl, lower 

15 alkylcarbonylalkyl, lower hydroxyalkyl, lower 

alkylthio, lower alkylsulf inyl, lower alkylsulfonyl, 
lower alkylthioalkyl, lower alkylsulf inylalkyl, lower 
alkylsulfonylalkyl, lower N-alkylaminosulfonyl, N- 
phenylaminosulfonyl, phenylsulfonyl, lower N,N- 

20 dialkylaminosulfonyl, lower N-alkyl-N- 

phenylaminosulfonyl and five- seven membered 
heterocyclic; wherein R 2 is selected from phenyl and 
five or six membered heteroaryl, wherein R2 is 
optionally substituted at a substitutable position with 

25 one or more radicals selected from lower alkylsulfonyl, 
aminosulfonyl, halo, lower alkyl, lower alkoxy, 
hydroxyl and lower haloalkyl; wherein R 3 is selected 
from hydrido and lower alkyl; and wherein R 4 is one or 
more radicals selected from hydrido, halo, lower 

30 alkylthio, lower alkylsulf inyl, lower alkyl, lower 
alkylsulfonyl, cyano, carboxyl, lower alkoxycarbonyl, 
aminocarbonyl, lower N-alkylaminocarbonyl , N- 
pheny laminocarbonyl, lower N,N-dialkylaminocarbonyl, 
lower N-alkyl-N-phenylaminocarbonyl, lower haloalkyl, 

35 hydroxyl, lower alkoxy, lower hydroxyalkyl, lower 

haloalkoxy, aminosulfonyl, lower N-alkylaminosulfonyl , 
amino, lower N-alkylamino, lower N,N-dialkylamino, 
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five-seven membered heterocyclic, nitro and acylamino; 
or a pharmaceutically-acceptable salt thereof. 

A more preferred class of compounds consists of 
those compounds of Formula I wherein A is -(CH2)nr x ~ 
5 (CH2)n~; wherein X is S(0) p or O; wherein m is 0, 1 or 
2; wherein n is 0, 1 or 2; wherein p is 0, 1 or 2; 
wherein B is selected from phenyl and five and six 
membered heteroaryl; wherein R 1 is selected from halo, 
lower haloalkyl, cyano, formyl, lower alkoxycarbonyl, 
10 aminocarbonyl, lower alkoxycarbonylalkyl, lower alkoxy, 
lower alkoxyalkyl, lower aminocarbonylalkyl, lower N- 
alkylaminocarbonyl, N-phenylaminocarbonyl, lower N,N- 
dialky laminocarbonyl , lower N-alkyl-N- 
phenylaminocarbonyl and lower hydroxyalkyl ; wherein R 2 
15 is phenyl substituted at a substitutable position with 
a radical selected from lower all^lsulfonyl and 
aminosulfonyl; and wherein R* is one or more radicals 
selected from hydrido, halo, lower alkylthio, lower 
alkylsulfinyl, lower alkyl, lower alkylsulfonyl, cyano, 
20 carboxyl, lower alko^carbonyl, aminocarbonyl, lower N- 
alkyl aminocarbonyl, lower N,N-dialky laminocarbonyl, 
lower N-alkyl-N-phenylaminocarbonyl, lower haloalkyl, 
hydroxyl, lower alkoxy, lower hydroxyalkyl, amino, 
lower N-alkylamino, lower N,N-dialkylamino, lower 
25 haloalkoxy and nitro; or a pharmaceutically-acceptable 
salt thereof. 

An even more preferred class of compounds consists 
of those compounds of Formula I wherein A is -(CH2)m"X- 
(CH 2 )n-; wherein X is S(0) p or 0; wherein m is 0 or 1; 
30 wherein n is 0 or 1; wherein p is 0 or 1; wherein B is 
selected from phenyl and five and six membered 
heteroaryl; wherein R 1 is selected from lower 
haloalkyl, lower hydroxyalkyl, cyano, formyl, lower 
alkoxycarbonyl, lower alkoxy, lower N- 
35 alkylaminocarbonyl, N-phenylaminocarbonyl, lower N f N- 
dialkylaminocarbonyl and lower N-alkyl-N- 
phenylaminocarbonyl; wherein R 2 is phenyl substituted 
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at a substitutable position with a radical selected 
from lower alkylsulfonyl and aminosulfonyl; and wherein 
R 4 is one or more radicals selected from hydrido, halo, 
lower alkylthio, lower alkylsulf inyl, lower alkyl, 
5 cyano, carboxyl, lower alkoxycarbonyl , aminocarbony 1 , 
lower haloalkyl, hydro^l, lower alkoxy, amino, lower 
N-alkylamino, lower N,N-dialkylamino, lower 
hydroxyalkyl and lower haloalkoxy; or a 
pharmaceutically-acceptable salt thereof. 

10 A class of compounds of particular interest 

consists of those compounds of Formula I wherein A is 
- (CH2)m-X- (CH2)n"; wherein X is S(0) p or 0; wherein m 
is 0 or 1; wherein n is 0 or 1; wherein p is 0 or 1; 
wherein B is selected from phenyl, thienyl, pyridyl, 

15 furyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, triazolyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, triazinyl, thiaimidazoly 1 , 
oxoimidazolyl, azaoxazolyl, azathiazolyl and pyrrolyl; 
wherein R 1 is selected from f luoromethyl, 

20 dif luoromethyl, trif luoromethyl, chloromethy 1 , 

dichloromethy 1 , trichloromethyl , pentaf luoroethyl , 
heptafluoropropyl, dif luorochloromethyl, 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl, hydro^methyl, 

25 hydroxyethyl, cyano, formyl, carboxyl, methoxycarbonyl, 
etho^carbonyl , isopropoxycarbonyl , tert- 
butoxycarbonyl, propoxycarbonyl , butoxycarbonyl , 
isobutoxycarbony 1 , pentoxycarbony 1 , aminocarbonyl , 
methoxy, etho^, propoxy, n-butoxy, N- 

30 methylaminocarbonyl, N-phenylaminocarbonyl, N,N- 

dimethylaminocarbonyl, N-methyl -N-phenylaminocarbonyl 
and methylcarbonyl; wherein R 2 is phenyl substituted at 
a substitutable position with a radical selected from 
methyl sulfonyl and aminosulfonyl; wherein R 4 is 

35 optionally substituted with one or more radicals 
selected from hydrido, fluoro, chloro, bromo, 
methyl thio , ethy 1 thio , isopropylthio , t ert-butylthio , 
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isobutylthio, hexylthio, mqthylsulf inyl, ethylsulf inyl, 
isopropylsulf inyl , tert-butylsulf inyl , 
isobutylsulfinyl, hexylsulf inyl, methyl, ethyl, 
isopropyl, tert-butyl, isobutyl, hexyl, cyano, 
5 carboxyl, methoxycarbonyl , ethoxycarbony 1 , 
isopropoxycarbonyl , t ert-butoxycarbonyl , 
propoxycarbony 1 , butoxycarbonyl , isobutoxycarbonyl 
pentoxycarbony 1 , aminocarbonyl , f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl , 

10 dichloromethyl, trichloromethyl , pentaf luoroethyl, 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl, hydroxyl, methoxy, 
methylenedioxy, ethoxy, propoxy, n-butoxy, 

15 hydroxymethyl and trif luoromethoxy; or a 
pharmaceutically-acceptable salt thereof. 

The preferred compounds of Formula I can be 
represented by Formulas Ia-Ip as follows: 




(la) 




(lb) 




P F 3 



(Id) 




(If) 



25 
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(ig) 




?F 3 



(Ih) 




(ID 




(Ij) 




(Ik) 




(ID 




(Im) 




(In) 



10 




do) 



and 




dp) 



A family of specific coirpounds of particular 
interest within Formula I consists of compounds and 
pharmaceutically-acceptable salts thereof as shown in 
the following Tables: 
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TABLE I 

General Structure la 
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15 



20 



25 
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TABLE XIII (cont.) 

General Structure Im 
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TABLE XIII (cont.) 

General Structure Im 
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TABLE XIV 

General Structure In 
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TABLE XIV ( cont . ) 
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TABLE XV 

General Structure Io 
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TABLE XV (COnt.) 

General Structure Io 
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TABLE XVI ( cont . ) 
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Within Formula I there is a subclass of 
compounds of high interest represented by Formula 
II: 



wherein A is - <CH 2 )nrO- (CH 2 ) n - or - (CH 2 )m-S (0) p - 
<CH2) n -; wherein m Is 0 or 1; wherein n is 0 or 1; 
wherein p is 0 or 1; wherein B is selected from aryl 
and heteroaryl; wherein R 1 is selected from 
haloalkyl, hydroxyalkyl, aminocarbony 1 , alkoxycarbonyl 
and cyano; wherein R 4 is one or more radicals 
selected from hydrido, halo, alkyl and alkoxy; and 
wherein R 5 is selected from alkyl and amino; or a 
pharmaceutically-acceptable salt thereof. 

A preferred class of compounds consists of those 
compounds of Formula II wherein A is - (CH2)m-0- (CH2)n~ 
or - (CH2)m-S(0)p- (CH2)n~; wherein m is 0 or 1; wherein 
n is 0 or 1; wherein p is 0 or 1; wherein B is selected 
from phenyl and five membered heteroaryl; wherein R 1 is 
selected from lower haloalkyl, lower hydroxyalkyl, 
aminocarbony 1 , lower alkoxycarbonyl and cyano; wherein 
R 4 is one or more radicals selected from hydrido, halo, 
lower alkyl and lower alkoxy; and wherein R 5 is 
selected from lower alkyl and amino; or a 
pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein A is 
-(CH 2 )m-0-{CH2)n- or - (CH 2 )m-S (0) p - (CH 2 ) n -; wherein m 
is 0 or 1; wherein n is 0 or 1; wherein p is 0 or 1; 




(ii) 
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wherein B is selected from phenyl, thienyl, furyl and 
pyrrolyl; wherein R 1 is select d from f luoromethyl, 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl, trichloromethyl , pentaf luoroethyl, 
5 heptafluoropropyl, dif luorochloromethyl, 

di chl oro f luor ome thy 1 , dif luoro e thy 1 , dif luor opr opy 1 , 
dichlotoethyl, dichloropropyl, hydroxymethyl, 
hydroxyethyl, aminocarbonyl, methoxycarbonyl, 
ethoxycarbonyl , propoxycarbony 1 , butoxycarbonyl and 

10 cyano; wherein R 4 is one or more radicals selected 
from hydrido, f luoro, chloro, bromo, methyl, ethyl, 
isopropyl, tert -butyl, isobutyl, hexyl, methoxy, 
methylenedioxy, ethoxy, propoxy, n-butoxy and tert- 
butoxy; and wherein R 5 is selected from methyl and 

15 amino; or a pharmaceutically-acceptable salt thereof* 
A family of specific compounds of particular 
interest within Formula II consists of compounds and 
pharmaceutically-acceptable salts thereof as 
follows: 

20 

4- [3- (dif luoromethyl) -1, 5-dihydro-7-methyl- 
[ 2 ] benzopyrano [4,3 -c] pyrazol-l- 
yl ] benzenesulf onamide ; 

7-f luoro-1, 5-dihydro-l- [4- (methylsulfonyl) phenyl] -3- 
25 ( trif luoromethyl ) - [ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazole ; 

4- [1, 5-dihydro-7 , 8, 9-trimethoxy-3- (trif luoromethyl) - 
[ 2 ] benzopyrano [ 4 , 3 -c 1 pyrazol-l- 
yl ] benzenesul f onamide ; 

4- [6 , 8-dif luoro-1, 5-dihydro-7-methoxy-3- 
30 ( tri f luoromethyl ) - [ 2 J benzothiopyrano [ 4 , 3 -c] pyrazol- 

l-yl] benzenesulf onamide ; 

4- [3 -cyano-7-f luoro-1, 5-dihydro- [2] benzothiopyrano [4,3- 

c] pyrazol-l-yl] benzenesulf onamide ; 
4 - [ 3 - ( di f luoromethyl ) - 7 - f luoro -1,5- dihy dro- 
35 [ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol- 1- 

yl]benz nesulf onamide; 
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4- [1, 5-dihydro-7-methyl-3- (trif luoromethyl) - 
[2 ] benzopyrano [ 4 , 3-c J pyrazol-1- 
y 1 ] benzenesul f onamide ; 
4 - [ 3 - cyano -7-fluoro-l,5 - dihy dro - 1 2 ] benz o th i opy r ano [4,3- 
5 c]pyrazol-l-yl] -N- 

[ (dimethylamino) methylene] benzenesulf onamide; 
4- [3- (dif luoromethyl) -1. 5 -dihydro-7 -methyl - 
[2 ] benzenethiopyrano [ 4 , 3 -c] pyrazol-1- 
y 1 ] benzenesul f onamide ; 
10 4 - 1 7 - f luoro- 1 , 5 -dihydro-3 - (hydroxymethy 1 ) - 
[ 2 ] benzothiopyrano [ 4 , 3 -c] pyrazol- 1- 
yl ] benzenesul f onamide ; 
4 - [ 1 , 5 -dihydro- 3 - ( t ri f luoromethyl ) - 

[l,3]dioxolo[6,7] [2]benzothiopyrano[4,3-c]pyrazol-l- 
15 yl ] benzenesulf onamide ; 

4- [1, 5-dihydro-7-methoxy-3- (trif luoromethyl) - 
[ 2 ] benzopyrano [ 4 , 3 -c] pyrazol- 1- 
y 1 ] benzenesulf onamide ; 
4-[7-chloro-3- (dif luoromethyl) -1, 5-dihydro- 
20 [2 ] benzothiopyrano [4,3 -c] pyrazol-1- 

yl ] benzenesulf onamide ; 
4- [7-chloro-l, 5 -dihydro-3 -trif luoromethyl - 

thieno[3' ,2' :4, 5] thiopyrano-s -oxide [3,2 -c] pyrazol - 
1 -y 1 ] benz enesul f onamide ; 
25 methyl [1- (4-aminosulfonylphenyl) -1, 5-dihydro-7- 

f luoro -3 - ( trif luoromethyl ) - [ 2 ] benzothiopyrano [4,3- 
c ] pyrazol -3 -yl ] carboxy late ; 
[1- (4-aminosulfonylphenyl) -l,5-dihydro-7-fluoro-3- 
( tri f luoromethyl ) - [ 2 ] benzothiopyrano [4,3- 
30 c ] py r azo 1 - 3 -y 1 ] car boxamide ; 

4- [1, 5-dihydro-6-f luoro-7-methoxy-3- 

( dif luoromethyl ) - [2]benzothiopyrano [4 , 3 -c] pyrazol - 
1-yl] benzenesulf onamide; 
4- [1 , 5 -dihydro-7 -f luoro- 3- (trif luoromethyl) - 
35 [2]benzothiopyrano[4,3-c]pyrazol-l- 
yljbenzen sulfonamide; 
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4- [1, 5-dihydro-6-fluoro-7-methoxy-3- 

( trif luoromethy 1 ) - [2 ] benzothiopyrano [4,3- 

c]pyrazol-l-yl] benzenesulfonamide; 
1, 5-dihydro-6-f luoro-7-methoxy-l- [4- 
5 (methylsulfonyl) phenyl] -3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazole ; 
4 - [ 1 , 4 -dihydro-3 - ( tr i f luoromethy 1 ) - [ 1 ] 

benzopyrano [ 4 , 3 -c ] pyrazol-1- 

yl] benzenesulfonamide; 
10 methyl [1- [4- (aminosulfonyl) phenyl] -1, 4-dihydro- 

[ 1 ] benzopyrano [ 4 , 3 -c ] pyrazol - 3 -y 1 ] carboxy late ; 
4- [1, 4-dihydro-6-f luoro-3- (trif luoromethyl) - 

[ 1 ] ben z opy r ano [ 4 , 3 - c ] py r a z o 1 - 1 - 

yl ] benzenesulfonamide ; 
15 4- [3- (trif luoromethyl) -lH-benzofuro[3,2-c]pyrazol- 

1 -y 1 ] benz enesul f onami de ; 
4- [1 , 4 -dihydro-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 

yl ] benzenesulfonamide ; 
20 methyl [l-[4- (aminosulfonyl ) phenyl] -1,4-dihydro- 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 3 - carboxy la te ; 
4 - [ 6 , 7-dichloro-l , 4 -dihydro-3 - ( trif luoromethyl ) - 

[ 1 ] benzothiopyrano [ 4 r 3 - c ] pyrazol - 1 - 

yl ] benzenesulfonamide ; 
25 4- [1, 4-dihydro-7-f luoro-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol- 1 - 

yl] benzenesulfonamide ; 
4 - [ 1 , 4 -dihydro - 6 - i sopr opy 1 - 3 - ( t r i f luoromethy 1 ) - 

[ 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1 - 
30 y 1 ] benzenesul f onamide ; 

4- [l,4-dihydro-7 # 8-dimethoxy--3- (trif luoromethyl) - 

[1] benzothiopyrano [4 , 3 -c] pyrazol-1- 

y 1 ] benzenesulfonamide ; 
4 - [ 1 , 4-dihydro-7 -methoxy-3- ( trif luoromethyl ) - 
35 [ 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1- 

yl] benzenesulfonamide; 
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4- [l,4-dihydro-7-methyl-3- (trif luoromethyl) - 

[ 1 ] benzothiopy rano [ 4 , 3 - c ] py razol - 1 - 

yl ] benzenesulf onamide ; 
4- [7-chloro-l, 4~dihydro-3- (trif luoromethyl) - 
5 [1] benzothiopyrano [4, 3-c]pyrazol-l- 

yl] benzenesulf onamide ; 
4 - [ 1 , 5 -dihydro- 3 - ( trif luoromethyl } - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 

yl] benzenesulf onamide; 
10 4- [1, 5-dihydro-7-methyl-3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 

yl ] benzenesulf onamide ; 
1,5-dihydro-l- [4- (methylsulf onyl) phenyl] -7-methyl-3- 

( trif luoromethyl ) - [ 2 ] benzothiopyrano [4,3- 
15 c]pyrazole; 

4- [7-chloro-l, 5-dihydro-3- (trif luoromethyl) - 

[21 benzothiopyrano [ 4 , 3 -c] pyrazol -1- 

yl ] benzenesulf onamide ; 
4- [1 , 5 -dihydro-7-methoxy -3- (trif luoromethyl) - 
20 [2] benzothiopyrano [4,3 -c] pyrazol -1- 

yl 1 benzenesulf onamide ; 
4 - [7 -chloro-1 , 5 -dihydro-3 -trif luoromethyl- 

[ 2 ] thienothiopyrano [4,3 -c] pyrazol - 1- 

yl] benzenesulf onamide; and 
25 4 - [ 3 -cyano -1,4 -dihydro [ 1 ] benzothiopyrano [4,3- 

c ] pyrazol -1-yl ] benzenesulf onamide . 

The term tt hydrido" denotes a single hydrogen atom 
(H) . This hydrido radical may be attached, for example, 

30 to an oxygen atom to form a hydroxyl radical or two 
hydrido radicals may be attached to a carbon atom to 
form a methylene (-CH2-) radical. Where used, either 
alone or within other terms such as ,, haloalkyl ,, , 
"alkylsulfonyl", "alkoxyalkyl" and " hydroxy alky 1" , the 

35 term -alkyl" embraces linear or branched radicals 

having one to about twenty carbon atoms or, preferably, 
one to about twelve carbon atoms. More preferred alkyl 
radicals are "lower alkyl" radicals having one to about 
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ten carbon atoms. Most preferred ar lower alkyl 
radicals having one to about six carbon atoms . Examples 
of such radicals include methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
5 pentyl, iso-amyl, hexyl and the like. The term "halo" 
means halogens such as fluorine, chlorine, bromine or 
iodine. The term "haloalkyl" embraces radicals wherein 
any one or more of the alkyl carbon atoms is 
substituted with halo as defined above. Specifically 
10 embraced are monohaloalkyl , dihaloalkyl and 

polyhaloalkyl radicals. A monohaloalkyl radical, for 
one example, may have either an iodo, bromo, chloro or 
fluoro atom within the radical. Dihalo and 
polyhaloalkyl radicals may have two or more of the same 
15 halo atoms or a combination of different halo radicals. 
•Lower haloalkyl" embraces radicals having 1-6 carbon 
atoms. Examples of haloalkyl radicals include 
fluoromethyl, dif luoromethyl, tr if luoromethyl, 
chloromethyl , dichloromethyl , trichloromethyl, 
20 trichloromethyl, pentafluoroethyl, heptaf luoropropyl, 
difluorochloromethyl, dichlorof luoromethyl, 
difluoroethyl, dif luoropropyl, dichloroethyl and 
dichloropropyl . The term "hydroxyalkyl" embraces 
linear or branched alkyl radicals having one to about 
25 ten carbon atoms any one of which may be substituted 
with one or more hydroxyl radicals. More preferred 
hydroxyalkyl radicals are "lower hydroxyalkyl" radicals 
having one to six carbon atoms and one or more hydroxyl 
radicals. Examples of such radicals include 
30 hydroxymethyl, hydroxy ethy 1 , hydroxypropy 1 , 

hydroxybutyl and hydroxyhexyl . The terms "alkoxy" and 
"alkoxyalkyl" embrace linear or branched oxy-containing 
radicals each having alkyl portions of one to about ten 
carbon atoms. More preferred alkoxy radicals are "lower 
35 alkoxy" radicals having one to six carbon atoms. 
Examples of such radicals include methoxy, ethoxy, 
propoxy, butoxy and tert-butoxy. The term "alkoxyalkyl" 
embraces alkyl radicals having one or more alkoxy 



WO 96/09304 



PCT/US95/11403 



75 

radicals attached to the alkyl radical, that is, to 
form monoalkoxyalkyl and dialkoxyalkyl radicals. More 
preferred alkoxyalkyl radicals are "lower alkoxyalkyl" 
radicals having one to six carbon atoms and one or two 
5 alkoxy radicals. Examples of such radicals include 
methoxymethyl , methoxyethy 1 , ethoxyethyl, methoxybutyl 
and methoxypropyl. The "alkoxy" or •alkoxyalkyl" 
radicals may be further substituted with one or more 
halo atoms, such as fluoro, chloro or bromo, to provide 

10 "haloalkoxy" or haloalkoxyalkyl radicals. More 

preferred haloalkoxy radicals are "lower haloalkoxy" 
radicals having one to six carbon atoms and one or more 
halo radicals* Examples of such radicals include 
f luoromethoxy, chloromethoxy , trif luoromethoxy, 

15 trif luoroethoxy, fluoroethoxy and f luoropropoxy . The 
term "aryl", alone or in combination, means a 
carbocyclic aromatic system containing one, two or 
three rings wherein such rings may be attached together 
in a pendent manner or may be fused. The term "aryl" 

20 embraces aromatic radicals such as phenyl, naphthyl, 
tetrahydronaphthyl, indane and biphenyl. The term 
"heterocyclic" embraces saturated, partially saturated 
and unsaturated heteroatom-containing ring-shaped 
radicals, where the heteroatoms may be selected from 

25 nitrogen, sulfur and oxygen. Such heterocyclic radicals 
preferrably include ring systems having 3 to 10 
members. Examples of saturated heterocyclic radicals 
include saturated 3 to 6-membered heteromonocylic group 
containing 1 to 4 nitrogen atoms [e.g. pyrrol idinyl, 

30 imidazolidinyl, piperidino, piperazinyl, etc.]; 
saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms [e.g. morpholinyl, etc.]; saturated 3 to 6- 
membered heteromonocyclic group containing 1 to 2 

35 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 

thiazolidinyl, etc.]. Examples of partially saturated 
heterocyclic radicals include dihydrothiophene , 
dihydropyran, dihydrofuran and dihydrothiazole. 
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Examples of unsaturated heterocyclic radicals, also 
termed "heteroaryl" radicals, include unsaturated 3 to 
6 membered heteromonocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pyrrolinyl, 
5 imidazolyl, pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl, 
pyridazinyl, triazolyl [e.g., 4H-1, 2, 4 -triazolyl, 1H- 
1,2,3-triazolyl, 2H-1, 2, 3 -triazolyl, etc.] tetrazolyl 
[e.g. lH-tetrazolyl, 2H- tetrazolyl, etc.], etc.; 
unsaturated condensed heterocyclic group containing 1 
10 to 5 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benz imidazolyl, quinolyl, isoquinolyl, 
indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g., 
tetrazolo[l,5-b] pyridazinyl, etc.], etc.; unsaturated 3 
to 6 -membered heteromonocyclic group containing an 
15 oxygen atom, for example, pyranyl, furyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group 
containing a sulfur atom, for example, thienyl, etc.; 
unsaturated 3- to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
20 atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl 
[e.g., 1,2, 4 -oxadiazolyl, 1,3, 4 -oxadiazolyl, 1,2,5- 
oxadiazolyl, etc.] etc.; unsaturated condensed 
heterocyclic group containing 1 to 2 oxygen atoms and 1 
to 3 nitrogen atoms [e.g. benzoxazolyl , 
25 benzoxadiazolyl, etc.]; unsaturated 3 to 6-membered 
heteromonocyclic group containing 1 to 2 sulfur atoms 
and 1 to 3 nitrogen atoms, for example, thiazolyl, 
thiadiazolyl [e.g., 1,2,4- thiadiazolyl. 1,3,4- 
thiadiazolyl, 1, 2 , 5-thiadiazolyl, etc.] and 
30 isothiazolyl; unsaturated condensed heterocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen 
atoms [e.g., benzothiazolyl , benzothiadiazolyl, etc.] 
and the like. The term also embraces radicals where 
heterocyclic radicals are fused with aryl radicals. 
35 Examples of such fused bicyclic radicals include 
benzofuryl, benzothieny 1 , and the like. Said 
-heterocyclic" radicals may have 1 to 3 substituents 
such as lower alkyl, hydroxy, oxo, amino and lower 



WO 96/09304 



PCTYUS95/1 1403 



alkylamino. More preferr d heteroaryl radicals include 
five to six membered heteroaryl radicals. The term 
■alkylthio" embraces radicals containing a linear or 
branched alkyi radical, of one to about ten carbon 
5 atoms attached to a divalent sulfur atom. More 
preferred alkylthio radicals are "lower alkylthio" 
radicals having alkyi radicals of one to six carbon 
atoms. Examples of such lower alkylthio radicals are 
methylthio, ethylthio, propylthio, butylthio and 
10 hexylthio. The term " alkyi thioalkyl" embraces 

alkylthio radicals attached to an alkyi radical. More 
preferred alkylthioalkyl radicals are "lower 
alkyi thioalkyl" radicals having alkyi radicals of one 
to six carbon atoms and an alkylthio radical as 
15 described above. Examples of such radicals include 
methylthiomethyl . The term "arylthio" embraces 
radicals containing an aryl radical, attached to a 
divalent sulfur atom, such as a phenylthio radical. The 
term "alkylsulf inyl" embraces radicals containing a 
20 linear or branched alkyi radical, of one to ten carbon 
atoms, attached to a divalent -S(=0)- radical. More 
preferred alkylsulf inyl radicals are "lower 
alkylsulf inyl" radicals having one to six carbon atoms. 
Examples of such lower alkylsulfinyl radicals include 
25 methylsulfinyl, ethylsulfinyl, butylsulf inyl and 

hexylsulfinyl. The term "alkylsulfinylalkyl" embraces 
alkylsulfinyl radicals attached to an alkyi radical, 
where alkyi and alkylsulfinyl are defined as above. 
More preferred alkylsulfinylalkyl radicals are "lower 
30 alkylsulfinylalkyl" radicals having one to six carbon 
atoms. Examples of such lower alkylsulfinylalkyl 
radicals include methylsulf inylmethyl . The term 
•sulfonyl", whether used alone or linked to other terms 
such as alkylsulfonyl, denotes respectively divalent 
35 radicals -S0 2 -. "Alkylsulfonyl" embraces alkyi radicals 
attached to a sulfonyl radical, where alkyi is defined 
as above. More preferr d alkylsulfonyl radicals are 
"lower alkylsulfonyl" radicals having one to six carbon 
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atoms. Examples of such lower alkylsulfonyl radicals 
include methylsulfonyl, ethylsulf onyl and 
propylsulfonyl. The term "alkylsulfonylalkyl" embraces 
alkylsulfonyl radicals attached to an alkyl radical, 
5 where alkyl and alkylsulfonyl are defined as above. 
More preferred alkylsulf onylalkyl radicals are "lower 
alkylsulfonylalkyl- radicals having one to six carbon 
atoms. Examples of such lower alkylsulfonylalkyl . 
radicals include methylsulf onylmethyl, 

10 ethylsulfonylmethyl and propylsulf onylmethyl . The term 
"arylsulfonyl 0 embraces aryl radicals as defined above, 
attached to a sulfonyl radical. Examples of such 
radicals include phenylsulfonyl. The terms "sulfamyl" , 
"aminosulfonyl" and "sulf onamidyl" denotes NH2O2S-. 

15 The terms "N-alkylaminosulf onyl" and "N,N- 

dialkylaminosulfonyl" denote aminosulfonyl radicals 
substituted, respectively, with one alkyl radical, a 
cycloalkyl ring, or two alkyl radicals. The terms "N- 
arylaminosulfonyl" and "N-alkyl-N-arylaminosulfonyl" 

20 denote aminosulfonyl radicals substituted with one aryl 
radical or one alkyl and one aryl radical, 
respectively. The term "acyl" denotes a radical 
provided by the residue after removal of hydroxyl from 
an organic acid. Examples of such acyl radicals include 

25 formyl, alkanoyl and arpyl radicals. The terms 

"carboxy" or "carboxyl" , whether used alone or with 
other terms, such as • carboxyalky 1 " , denotes -CO2H. 
The term "carbonyl", whether used alone or with other 
terms, such as "alkoxycarbonyl" , denotes -(C=0)-. The 

30 term "alkoxycarbonyl" means a radical containing an 
alkoxy radical, as defined above, attached via an 
oxygen atom to a carbonyl radical. Preferably, "lower 
alkoxycarbonyl ■ embraces alkoxy radicals having one to 
six carbon atoms. Examples of such "lower 

35 alkoxycarbonyl" ester radicals include substituted or 
unsubstituted methoxycarbonyl, ethoxycarbonyl , 
propoxycarbony 1 , butoxycarbonyl and hexyloxycarbonyl . 
The term ■ alky lcar bony 1" includes radicals having 
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alkyl, aryl and aralkyl radicals, respectively, as 
defined above, attach d via an oxygen atom to a 
carbonyl radical. More preferred alkylcarbonyl 
radicals are "lower alkylcarbonyl" radicals having one 
5 to six carbon atoms. Examples of such radicals include 
methylcarbonyl and ethylcarbonyl . The term 
"alkylcarbonylalkyl" embraces radicals having 
"alkylcarbonyl", as defined above substituted to an 
alkyl radical. More preferred alkylcarbonylalkyl 
10 radicals are "lower alkylcarbonylalkyl" having lower 

alkylcarbonyl radicals as defined above attached to one 
to six carbon atoms. Examples of such lower 
alkylcarbonylalkyl radicals include 

methylcarbonylmethyl . The term "alkoxycarbonylalkyl" 

15 embraces radicals having "alkoxycarbonyl" , as defined 
above substituted to an alkyl radical. More preferred 
alkoxycarbonylalkyl radicals are "lower 
alkoxycarbonylalkyl ■ having lower alkoxycarbonyl 
radicals as defined above attached to one to six carbon 

20 atoms. Examples of such lower alkoxycarbonylalkyl 
radicals include methoxycarbony lmethy 1 . The term 
"carboxyalkyl" embraces radicals having a carboxy 
radical as defined above, attached to an alkyl radical. 
More preferred are "lower carboxyalkyl" having alkyl 

25 portions of one to six carbon atoms. The term 

"aminoalkyl" embraces alkyl radicals substituted with 
amino radicals . More preferred aminoalkyl radicals are 
"lower aminoaltyl" having one to six carbon atoms. 
Examples include aminomethyl, aminoethyl and 

30 aminobutyl. The term "alkylamino" denotes amino groups 
which have been substituted with one or two alkyl 
radicals. Preferred alkylamino radicals are "lower 
alkylamino" having alkyl portions of one to six carbon 
atoms. Examples include N-methylamino, N-ethylamino, 

35 N,N- dime thy lamino, N,N-diethylamino and the like. The 
term "alkylaminocarbonyl" embraces alkylamino radicals, 
as described above, attached to a carbonyl radical. 
More preferred alkylaminocarbonyl radicals are "lower 
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alkylaminocarbonyl" having lower alkylamino radicals, 
as described above, attached to a carbonyl radical. 
Examples of such radicals include N-methylaminocarbonyl 
and N,N-dimethyl carbonyl. The term "arylamino" denotes 
5 amino groups which have been substituted with one or 
two aryl radicals, such as N-phenylamino . The 
"arylamino" radicals may be further substituted on the 
aryl ring portion of the radical. The term 
"arylaminocarbonyl" embraces arylamino radicals, as 
10 described above, connected to a carbonyl radical. An 
example of such radicals includes phenylaminocarbonyl . 
The term "N-alkyl-N-arylaminocarbonyl" embraces 
arylamino radicals, as described above, to a carbonyl 
radical. An example of such radicals includes 
15 phenylaminocarbonyl. The term ■ aminocarbony 1 - denotes 
an amide group of the formula -C(=0)NH2. The term "N- 
alkyl-N-arylaminocarbonyl" embraces aminocarbonyl 
radicals, as described above, substituted with one 
alkyl and one aryl radical. An example of such 
20 radicals is N-methyl-N-phenylaminocarbonyl. The term 
• aminocarbony lalkyl" denotes an aminocarbonyl radical 
attached to an alkyl radical, as described above. An 
example of such radicals is aminocarbony Imethyl . The 
term "amidino" denotes an -C (=NH) -NH2 radical. The term 
25 "cyanoamidino" denotes an -C(=N-CN)-NH2 radical. The 

term "cycloalkyl" embraces radicals having three to ten 
carbon atoms, such as cyclopropyl cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl. The term 
"acylaroino" embraces an amino radical substituted with 
30 an acyl group. An examples of an •acylamino" radical is 
acetylamino (CH3C (=0) -NH-) . 

The present invention comprises a 
pharmaceutical composition comprising a 
therapeutically-ef fective amount of a compound of 
35 Formula I in association with at least one 

pharmaceutically-acc ptabl carrier, adjuvant or 
diluent. 



WO 96/09304 



PCT/US95/11403 



81 

The pres nt invention also comprises a method 
of tr ating inflammation or inflammation-associated 
disorders in a subject, the method comprising 
administering to the subject having such 
5 inflammation or disorder a therapeutically-ef f ective 
amount of a compound of Formula I. 

Compounds of Formula I would also be capable of 
inhibiting cytokines, such as TNF, IL-1, IL-6, and IL-8. 
As such, the compounds can be used in the manufacture of 
10 a medicament or in a method for the treatment for the 
prophylactic or therapeutic treatment of diseases 
mediated by cytokines, such as TNF, IL-1, IL-6, and IL- 
8. 

Also included in the family of compounds of 

15 Formula I are the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal salts 
and to form addition salts of free acids or free bases, 
The nature of the salt is not critical, provided that 

20 it is pharmaceutically-acceptable. Suitable 

pharmaceutically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an 
inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, 

25 hydroiodic, nitric, carbonic, sulfuric and phosphoric 
acid. Appropriate organic acids may be selected from 
aliphatic, cycloaliphatic, aromatic, araliphatic, 
heterocyclic, carboxylic and sulfonic classes of 
organic acids, example of which are formic, acetic, 

30 propionic, succinic, glycolic, gluconic, lactic, malic, 
tartaric, citric, ascorbic, glucuronic, maleic, 
fumaric, pyruvic, aspartic, glutamic, benzoic, 
anthranilic, mesylic, salicylic, p-hydroxybenzoic, 
phenylacetic, mandelic, embonic (pamoic), 

35 methanesulfonic, ethyl sulfonic, benzenesulfonic, 

pantothenic, toluenesulfonic, 2-hydroxyethanesulfonic, 
sulfanilic, stearic, cyclohexylaminosulfonic, algenic, 
p-hydroxybutyric , salicylic, galactaric and 
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galacturonic acid. Suitable pharmaceutically-acceptable 
bas addition salts of compounds of Formula I include 
metallic salts made from aluminum, calcium, lithium, 
magnesium, potassium, sodium and zinc or organic salts 
5 made from N,N' -dibenzylethylenediamine, choline, 
chloroprocaine , diethanolamine , ethy lenediamine , 
meglumine (N-methylglucamine) and procaine. All of 
these salts may be prepared by conventional means from 
the corresponding compound of Formula I by reacting, 
10 for example, the appropriate acid or base with the 
compound of Formula I. 

GENERAL SYNTHETIC PROCSPPRBS 



15 The compounds of the invention can be synthesized 

according to the following procedures of Schemes I -XII, 
wherein the R lw R 5 substituents are as defined for 
Formulas I-II, above, except where further noted. 

20 SCHEME I 




2 

3 



25 Synthetic Scheme I illustrates the procedure used 

to prepare the antiinflammatory pyrazoles 3 of the 
present invention. 1, 3-Dicarbonyl compounds such as 1, 
or the shown enol form which is in equilibrium to the 
diketone, are reacted with a hydrazine hydrochloride 2 

30 in warm ethanol to provide the pyrazoles 3 via a 
condensation reaction. 
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SCHEME II 




thiourea 



NH 



S ^NH 2 



HCl 



NaOH, EtOH 
C1CH 2 C0 2 H 




8 



5 Synthetic Scheme II illustrates the four step 

procedure for the preparation of substituted diketones 
8. In step one, an appropriately substituted methyl 
halide 4 (where X is chloro for example) is converted 
into the corresponding thiouronium salt 5 upon 
10 treatment with thiourea. In step two, the thiouronium 
salt 5 is converted according to the procedure of Lumma 
and Berchtold (J. Org. Chem. , 34, 1566 (1969)) to the 
free m rcaptide and then trapped with chloroacetic acid 
or a related salt to provide the acetic acid 
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derivatives 6. In step three, the acids 6 are reacted 
with trif luoroacetic anhydride (TFAA) in 
trif luoroacetic acid (TFA) to give the ketones 7. In 
step four, the ketones 7 are first treated with base, 
such as sodium methoxide or lithium diisopropylamide 
(LDA) , followed by condensation with a suitable 
acylating agent, R^-COLG, (where LG represents an 
appropriate leaving group such as methoxy, chloro, 
imidazole and the like) in an appropriate solvent, such 
as methanol, diethyl ether or tetrahydrofuran, to 
provide the desired diketones 8 which are suitable for 
conversion into antiinflammatory pyrazoles as 
illustrated in Scheme I. 



SCHEME in 




Synthetic Scheme III illustrates the four step 
procedure for the preparation of substituted 
isothiochromanone 1,3-carbonyl derivatives 13. In step 
one, an appropriately substituted benzyl alcohol 9 is 
converted into the corresponding benzyl chloride by 
stirring with concentrated hydrochloric acid and then 
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immediately converted into a thiouronium salt 10 upon 
treatment with thiourea at reflux. In step two, the 
thiouronium salt is converted to the free mercaptide 
and then trapped with chloroacetic acid or a related 
5 salt to provide the acetic acid derivatives 11. In 
step three, the acids 11 are reacted with 
trifluoroacetic anhydride (TFAA) in trif luoroacetic 
acid (TFA) to give the isothiochromanone products 12. 
In step four, the isothiochromanones 12 are first 

10 treated with base, such as sodium methoxide, sodium 
bistrimethylsilylamide or lithium diisopropylamide 
(LDA) , followed by condensation with a suitable 
acylating agent, R^COLG , (where LG is defined as in 
Scheme II) in an appropriate solvent, such as methanol, 

15 diethyl ether or tetrahydrofuran, to provide 1,3- 
dicarbonyl compounds 13 which are suitable for 
conversion into antiinflammatory pyrazoles as 
illustrated in Scheme I. 

Alternatively, the dicarbonyl compounds 13 can be 

20 directly prepared from commercially available 

isothiochromanones 12. The thiouronium salts 10 can 
be prepared from commercially available benzyl hal ides. 

SCHEME IV 




16 



Synthetic Scheme IV illustrates a three step 
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procedure used for the preparation of substituted 
thiochromanon 1,3-dicarbonyl derivatives 17 . In step 
one, an appropriate substituted thiophenol 14 is 
converted into the corresponding propionic acid 
5 derivatives 15 upon treatment with acrylic acid at a 
temperature in a range of room temperature to about 
50°C. In step two, the propionic acids 15 are 
subjected to treatment with a mixture of 
trif luoroacetic anhydride and trif luoroacetic acid to 

10 effect intramolecular Friedel-Craf ts acylation, thus 
providing thiochromanones 16. In the last step, 
substituted thiochromanones 16 are first treated with a 
base, such as lithium diisopropyl amide or sodium 
methoxide (LDA) , followed by condensation with suitable 

15 acylating agents R 1 COLG (as defined in Scheme II) in an 
appropriate solvent such as diethylether, methanol or 
tetrahydrofuran to provide the 1,3-dicarbonyl compounds 
17 which are suitable for conversion into 
antiinflammatory pyrazoles as illustrated in Scheme I. 

20 Alternatively, the dicarbonyl compounds 17 can be 

directly prepared from commercially available thio-4- 
chromanones 16. 

SCHEME V 

25 
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10 



15 



20 



Synthetic Scheme V details the three step 
procedure used to prepare substituted 1 , 3 -dicarbonyl 
chromanone derivatives 21. In step one, substituted 
phenols 18 are condensed with acrylic acid to afford 3- 
phenoxypropionic acids 19. In step two, the acids 19 
are treated with a mixture of trif luoroacetic anhydride 
and trif luoroacetic acid to affect intramolecular 
Friedel-Crafts acylation affording selected chromanones 
20. In step three, substituted chromanones 20 are 
first treated with base, such as lithium 
diisopropylamide (LDA) or sodium methoxide followed by 
condensation with suitable acylating agents, l^COLG 
(where LG represents leaving group as previously 
defined in Scheme II in an appropriate solvent such as 
diethyl ether or methanol) to provide 1, 3 -dicarbonyl 
compounds 21 which are suitable for conversion into 
antiinflammatory pyrazoles as illustrated in Scheme I. 

Alternatively, the dicarbonyl compounds 21 can be 
directly formed from commercially available chromanones 



SCHEME VI 




OH 



1) NaH 



OET 




0 



OET 



22 



o 



23 



1 ) NaOH 



2 ) TFAA, TFA 



0 



OH 




25 



24 



Synthetic Scheme VI illustrates a three step 
procedure used to prepare substituted 1, 3 -dicarbonyl 
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isochromanone derivatives 25. In step one, selected 
benzyl alcohol derivatives 22 are treated with sodium 
hydride and subsequently treated with ethyl 
bromoacetate to provide the desired ethers 23. In step 
5 two, the ester group of 23 is hydrolyzed with aqueous 
sodium hydroxide and then treated with a mixture of 
trif luoroacetic acid and trif luoroacetic anhydride to 
promote intramolecular Friedel -Crafts acylation 
affording isochromanone 24 derivatives. In the third 

10 step, the isochromanones 24 are first treated with a 
base such as lithium diisopropylamide (LDA) or sodium 
methoxide followed by condensation with suitable 
acylating agents (R^COLG) to provide the 1, 3-dicarbonyl 
compounds 25 which were suitable for conversion into 

15 antiinflammatory pyrazoles as illustrated in Scheme I. 



20 




SCHEME VII 



NHNH 3 + C1" 



solvont 




26 27 



Synthetic Scheme VII illustrates a procedure used 
to prepare the methylsulfonylphenylhydrazine 
hydrochloride and the sulfonamidylphenylhydrazine 
hydrochlorides 27 as used in Scheme I. The 
25 sulfonylphenylhydrazine 26 is converted to the 

hydrochloride salt by stirring with a 4N solution of 
hydrochloric acid in a solvent such as dioxane. 
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SCHEME VIII 



1) Base 



2) R x COLG 




28 



29 



5 Synthetic Scheme VIII illustrates a procedure used 

to prepare substituted 3-coumaranones 29. Coumaranones 
26 are first treated with a base, such as lithium 
diisopropyl amide or sodium methoxide (LDA) followed by 
condensation with suitable acylating agents R^-COLG (as 
10 defined in Scheme II) in an appropriate solvent such as 
diethylether, methanol or tetrahydrofuran to provide 
the 1, 3-dicarbonyl compounds 29 which are suitable for 
conversion into antiinf lammatory pyrazoles as 
illustrated in Scheme I. 



SCHEME IX 




20 Synthetic Scheme IX illustrates a two step 

procedure used for the preparation of substituted 
benzylalcohols 9. In step one, a mixture of potassium 



WO 96/09304 PCT/US95/1 1403 

90 

tert-butoxid and anhydrous tetrahydrofuran, cooled to 
-78°C and treated with a 1.6 M solution of n- 
butyllithium in hexanes, is added to an appropriate 
substituted benzene 30 the anion thereby generated is 
5 reacted with carbon dioxide to yield the benzoic acid 
31. In step two, the benzoic acid 31 is dissolved in 
a solvent, such as tetrahydrofuran, and treated with a 
reducing agent, such as borane dimethyl sulfide 
complex, to form the desired benzyl alcohol 9. 

10 

SCHEME X 




15 Synthetic Scheme X illustrates a procedure used 

for the preparation of the antiinflammatory oxidized 
thio-containing fused tricyclic pyrazoles 33. The 
appropriate pyrazole 32 from Scheme I, where A is S or 
-<CH2)mS(CH2)n-' is treated with an oxidizing agent 

20 such as jn-chloroperbenzoic acid (MCPBA) or hydrogen 
peroxide. Compounds having differing amounts of 
oxidation (sulfinyls and sulfones) can be, separated, 
such as by chromatography. 
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SCHEME XI 




5 Synthetic Scheme XI shows procedures for preparing 

antiinflammatory agents 36, 37 and 38 of Formula I. 
The esters 35, which can be prepared as shown in 
Scheme I, is dissolved in aqueous ethanol and a base 
such as 10% NaOH is added. The reaction is heated to 

10 reflux to give the acids 36. The acids 36 can be 

converted to the fused pyrazole with a hydrido radical 
by decarboxylation by heating to about 290°C to give 
the decarboxylated products 37. The acids 36 also can 
be converted to the appropriate amides 38 by dissolving 

15 in methanol and treating with an appropriate amine in 
the presence of a condensing agent such as 
dicyclohexylcarbodiimide (DCC) . The amides 38 can also 
be prepared by direct aminolysis of 35. 
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SCHEME XII 




s , S0 2 C1 *™°ni a , LG _( \_ S02NH2 



39 



40 



Hydrazine 



NH 2 NH / 3— S0 2 NH 2 

S' 



41 



5 Synthetic Scheme XII shows the two step procedure 

for preparation of substituted heteroarylhydrazine 
compounds 41 as used in Scheme I where R 2 is thienyl. 
In step 1, the heteroarylsulfonyl chloride 39 (where LG 
represents a leaving group such as halo) is treated 
10 with ammonia to give the heteroaryl sulfonamides 40. In 
step 2, the heteroaryl sulfonamides 40 are treated with 
hydrazine to give the substituted heteroarylhydrazines 
41. 

The following examples contain detailed 
15 descriptions of the methods of preparation of compounds 
of Formula I-II. These detailed descriptions fall 
within the scope, and serve to exemplify, the above 
described General Synthetic Procedures which form part 
of the invention. These detailed descriptions are 
20 presented for illustrative purposes only and are not 
intended as a restriction on the scope of the 
invention. All parts are by weight and temperatures are 
in Degre s centigrade unl ss otherwise indicat d. 
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EXAMPLE 1 




F 



5 4- [1, 5-Dihydro-6 - f luoro-7 -methoxy- 3 - 

( trif luoromethyl ) - [2] benzothiopyrano [4,3- 
c]pyrazol-l -yl ] benzene sulfonamide 

Step 1. Preparation of 2-fluoro-3-methoxybenzoic acid. 

10 A mixture of potassium tert-butoxide {30.80 g, 

274 mmol) and anhydrous tetrahydrofuran (300 mL) was 
cooled to -78°C and treated with a 1.6 M solution of 
n-butyllithium (172 mL, 275 mmol) in hexanes. After 
stirring for 15 minutes, 2-f luoroanisole (31.35 g, 248 

15 mmol) was added and the reaction was stirred an 

additional 1.8 hours. The reaction was poured into 
dry ice and warmed to room temperature. Water (250 
mL) was added and after extracting with ether (160 
mL) , the aqueous layer was acidified with concentrated 

20 hydrochloric acid, and filtered to give 2-fluoro-3- 
methoxybenzoic acid (21.43 g, 51%) as a yellow solid: 
mp 155-160°C; *H NMR (acetone-d£) 300 MHz 7.46 (ddd, 
J=6.0 Hz J=1.8 Hz J=1.4 Hz, 1H) 7.36 (dt, J=1.6 Hz 
J=8.1 Hz, 1H) 7.20 (dt, J=1.4 Hz J=8.1 Hz, 1H) 3.92 

25 (s, 3H); l*F NMR (acetone-dtf) 300 MHz -134.04 (m) . 
Mass spectrum: M+H=171. 

Step 2. Preparation of 2-f luoro-3-methoxvbenzvl 

alcohol, 

30 2-Fluoro-3-methoxybenzoic acid from Step 1 

(16.65 g, 98 mmol) was dissolved in anhydrous 
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tetrahydrofuran (60 mL) , cooled in an ice bath, and 
treated with borane dim thyl sulfide complex (19 mL, 
190 mmol). The reaction was stirr d at room 
temperature for 4.2 hours, quenched by the slow 
5 addition of methanol, and concentrated in vacuo. The 
residue was dissolved in ethyl acetate, treated with 
3N hydrochloric acid and filtered through diatomaceous 
earth. The organic layer of the filtrate was 
collected, washed with NaHC03, brine, dried over MgS04 
10 and reconcentrated in vacuo to give 2-fluoro-3- 

methoxybenzyl alcohol (12.35 g, 81%) as a white solid: 
mp 53-57°C; *H NMR (acetone-d g ) 300 MHz 7.07 (m, 3H) 

4,67 (d, J=5.8 Hz, 2H) 4.24 (t, J=5.8 Hz, 1H) 3.86 (s, 

3H); NMR (acetone-d£) 300MHz -144.77(m). 

15 

fif.gn 3. Preparation nf 2-f luoro-3 -methoxvbenzvl 

chloride i 

2-Fluoro-3-methoxybenzyl alcohol from Step 2 
(12.16 g, 78 mmol) was dissolved in concentrated 

20 hydrochloric acid (60 mL) and hydrochloric acid gas 
was bubbled through the solution for 3 minutes. The 
reaction was stirred at room temperature (21 hours) . 
The reaction mixture was extracted with ether, dried 
over MgS04 and concentrated in vacuo to give 2-fluoro- 

25 3-methoxybenzyl chloride (10.36 g, 76%) as a green 
oil: 1r NMR (acetone-dff) 300 MHz 7.12 (m, 2H) 7.05 
(m, 1H) 4.73 <s, 2H) 3.89 (s, 3H) ; »F NMR (acetone- 
d$) 300 MHz -142. 07 (m). 

30 Sfpn 4. Preparation of S- (2-f luoro-3- 
THPthoxyber ^vl \ -isol-hiouronium chloride. 

Thiourea (4.47 g, 59 mmol) was added to a 
solution of 2-fluoro -3 -methoxy benzyl chloride from 
Step 3 (10.20 g, 58 mmol) in methanol (25 mL) . The 

35 r action was heated to reflux for 3.3 hours, 

concentrat d in vacuo, triturated with ether, and 
filtered to give a white solid (14.65 g, 100%). 



95 

gfpr> 5 . Prpnaratinn of 3- (?-f 1norQ-3- 
Tn^thoxvo hPnylbhirt^prnnanoin acid. 

The thiouronium salt from Step 4 (14.65 g, 58 
mmol) was added to sodium chloroacetate (10.44 g, 90 

5 mmol), ethanol (60 mL) and water (25 mL) . After 
heating to reflux, a solution of NaOH (10.66 g, 266 
mmol) «in water (35 mL) was added to the reaction 
dropwise. After stirring for 16.6 hours, the reaction 
was acidified with concentrated hydrochloric acid, 

,0 extracted with ether, washed with brine, dried over 
MgS04, concentrated in vacuo and recrystallized from 
ether/hexane to give a brown solid (7.70 g, 57%): mp 
72-74°C; *H NMR (CDCI3) 300 MHz 7.03 (m, 1H) 6.91 (m, 
2H) 3.89 (d, J=1.0 Hz, 2H) 3.88 (s, 3H) 3.19 (s, 2H) ; 
15 1»F NMR (CDCI3) 300 MHz -140.76(m). 

gfcn fi, pre paration r>f ft-f 1 iinro-7- 
mP f h<v>rvi snrhi nrhroman-4-one . 

The acid from Step 5 (7.63 g, 33 mmol) was 

20 dissolved in trifluoroacetic acid (12 mL) , treated 
with trifluoroacetic anhydride (4 mL) and stirred at 
room temperature (8 minutes) . The reaction was poured 
into 10% Na2C03 (50 mL) and extracted with ethyl 
acetate, washed with brine, dried over MgS04 and 

25 concentrated in vacuo to give 8-fluoro-7- 

methoxyisothiochroman-4-one (5.42 g, 77%) as a brown 
solid: mp 85-92°C; *H NMR (CDCI3 ) 300 MHz 7.83 (d, 
J=8.9 Hz, 1H) 7.19 (t, J=8.5 Hz, 1H) 4.01 (s, 2H) 3.98 
(s, 3H) 3.55 (s, 2H); NMR (CDCI3) 300 MHz 

30 -141.24(m). 

gt-gr. 7. Prpnaratinn nf 6-f 1noro-7-mRthQXV-3- 
(rri f luor narPfvl) igntbinrhroman-4-one. 

8-Fluoro-7-methoxyisothiochroman-4-one from Step 
35 6 (1.70 g, 8.0 mmol) was dissolved in anhydrous 

t trahydrofuran (30 mL) , cooled to -78°C, and treated 
with a 1.0M tetrahydrofuran solution of sodium 
bistrimethylsilyl amide (10 mL, lOmmol) . After 30 
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minutes, N-trif luoroacetylimidazole (1,85 g in 10 .0 mL 
THF, 11*3 mmol) was added and the reaction was stirred 
and warmed to room temperature overnight (19,4 hours)* 
The reaction was treated with IN hydrochloric acid (30 
5 mL) . The organic layer was collected, washed with 
brine, dried over MgSOa, concentrated in vacuo and 
recrystallized from dichloromethane/isooctane to give 
the diketone (1.14 g, 46%) as a brown solid: mp 162- 
164°C; 1H NMR (CDC1 3 ) 300 MHz 15.50 (s, 1H) 7.82 (dd, 
10 J=8.9 Hz J=1.0 Hz, 1H) 6.99 (t, J=8.5 Hz, 1H) 3.99 
(s, 3H) 3.89 (s, 2H) 2.43 (s, 2H) ; NMR (CDCI3) 

300 MHz: -72.46 (s) -140.30 (d) . Mass spectrum: 
M+H=309. 

15 Step 8. Preparation of 4- r 6-f luoro-1 . 5-dihvdro-7- 
methoxv-3 - ( tr i f luoromethvl ) - f 2 1 benzothiopvrano f 4 , 3 - 

clpyrazol-l-ynbenzenesulfonamide, 

4 -Sulf onamidophenylhydrazine hydrochloride (0.77 
g, 3.4 mmol) was added to a stirred solution of the 

20 diketone from Step 7 (0.93 g, 3.0 mmol) in ethanol (10 
mL) . The reaction was heated to reflux and stirred 
for 20.4 hours. The reaction mixture was filtered 
while hot to give the pyrazole as gray needles (0.55 
g, 40%) : mp 250-252°C; 1h NMR (acetone-d$) 300 MHz 

25 8.08 (d, J=8.9 Hz, 2H) 7.85 (d, J=8.7 Hz, 2H) 7.01 
(t, J=8.7 Hz, 1H) 6.81 (br s, 2H) 6.72 (dd, J=8.6 Hz 
Jal.9 Hz, 1H) 4.20 (s, 2H) 3.91 (s, 3H) ; "F NMR 
(acetone-d$) 300 MHz -63.32 (s) -140.16 (d) . 

30 EXAMPLE 2 




F 
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1, 5-Dihydro-6-f luoro-7 -methoxy-1- [ (4- 
methylsulf nyl ) phenyl] -3- (triflu r methyl) - 
[2] benzothiopyrano [4 , 3-c]pyrazole 

5 

4- (Methylsulfonyl)phenylhydrazine (0.75 g, 4,0 
mmol) was converted to the hydrochloride salt by 
stirring with a 4N solution of hydrochloric acid in 
dioxane (10 mL) for 30 minutes. The dioxane was 

10 removed in vacuo and the 4- (methylsulf onyl) phenyl 

hydrazine hydrochloride was combined with the diketone 
from Example 1, Step 7 (0.89 g, 2.9 mmol) and ethanol 
(15 mL) , heated to reflux and stirred for 14.5 hours. 
The reaction mixture was filtered while hot and the 

15 filtrate was concentrated in vacuo. The residue was 

dissolved in ethyl acetate, washed with water and with 
brine, dried over MgS04, reconcentrated in vacuo and 
passed through a column of silica gel, eluting with 
20% ethyl acetate/hexane to give the pyrazole (0.46 g, 

20 35%) as a yellow solid: mp 213-215°C; !h NMR 

(acetone-d$) 300 MHz 8.15 (d, J=8.7 Hz, 2H) 7.94 (d, 
J=8.7 Hz, 2H) 7.01 (t, J=8.7 Hz, 1H) 6.73 (d, J=8.7 
Hz, 1H) 4.21 (s, 2H) 3.90 (s, 3H) 3.23 (s, 3H) ; »F 
NMR (acetone-dff) 300 MHz -63.41 (s) -140.17 (d) . Mass 

25 spectrum: M+=458.1. 

EXAMPLE 3 




30 
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4- [l,4-Dihydro-3- (trif luoromethyl ) - [1] 
benzopyran [ 4 , 3 - c ] pyrazol - 1 - 
yl] benzenesulf onamide 

5 Step 1. Preparation of 3- (trif luoroacetvH -4- 
rhrnmanone. 

Ethyl trif luoroacetate (9.78 g, 68 mmol) was 
dissolved in ether (50 mL) . To the stirred solution 
was added 25% sodium methoxide (15.11 g, 70 mmol), 

10 followed by 4-chromanone (10.07 g, 68 mmol) dissolved 
in ether (25 mL) . The reaction was stirred at room 
temperature overnight (18.3 hours), poured into a 
separatory funnel and washed with 3N hydrochloric acid 
(20 mL) and with brine (20 mL) , dried over MgS04, 

15 concentrated in vacuo, and recrystallized from 

ether/hexane to give a yellow solid (10.72 g, 65%): mp 
81-83°C; lH NMR (CDCI3) 300 MHz 16.04 (br s, 1H) 7.84 
(d, J=7.9 Hz, 1H) 7.51 (m, 1H) 7.09 (m, lH) 6.98 (d, 
J=8.5 Hz, 1H) 5.08 (s, 2H); 1*F NMR (CDCI3) 300 MHz: 

20 -72.56 (s). Mass spectrum: M+=244. 

Step 2. Preparation of 4-rii4-flihYdro-3- 

( tr if luornmethvl ) - T 11 benzopvrano f 4 . 3 -c 1 pvrazol - 1 - 

yl 1 benzenesulf onamide . 

25 4-Sulfonamidophenylhydrazine hydrochloride (4.57 

g, 20.4 mmol) was added to a stirred solution of the 
diketone from Step 1 (4.59 g, 18.8 mmol) in ethanol 
(80 mL) . The reaction was heated to reflux and 
stirred overnight (17.3 hours). The reaction mixture 

30 was filtered while hot to give the pyrazole as a white 
solid (3.99 g, 54%). Upon cooling, the filtrate 
yielded an additional 1.97 g (26%): mp 250-251°C; *H 
NMR (acetone-d£) 300 MHz 8.14 (d, J=8.7 Hz, 2H) , 7.87 
(d, J=8.7 Hz, 2H) 7.30 (m, 1H) , 7.08 (d, J=8.1Hz, 1H) 

35 6.89 (m, 3H) 5.41 (s, 2H) ; 19 F NMR (acetone-d£) 300 
MHz -62.42 (s) . High resolution mass spectrum Calc'd. 
for C17H12F3N3O3S: 395.0551. Found: 395.0551. 
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EXAMPLE 4 




co 2 ch 3 



5 Methyl [1- [4 - ( aminosulf onyl ) phenyl ] -1 , 4- 

dihydro- [1 ] benzopyrano [ 4 , 3-c]pyrazol-3- 
yl] carboxylate 

Step 1. Preparation of methvl-3- (l-oxo-2-carboxv) - 

10 4-chromanone. 

4-Chromanone {9.72 g, 65 ♦ 6 mmol) was added to 
dimethyl oxalate (8.92 g, 75.5 mmol) and methanol (75 
mL) . The solution was treated with sodium methoxide 
(25%) in methanol (18.52 g, 85.7 mmol) and stirred at 

15 room temperature for 18.8 hours. The reaction was 
treated with 3N hydrochloric acid (30 mL) , filtered, 
and recrystallized from ethyl acetate/ isooctane to 
give the diketone (11.31 g, 74%) as a yellow solid: mp 
85-87°C; 1h NMR (acetone-dff) 300 MHz 7.87 (d, J=7.9 

20 Hz, 1H) 7.61 (m, 1H) 7.14 (m, 1H) 7.02 (d, J=8.3 Hz, 
1H) 5.35 (s, 2H) 3.92 (s, 3H) . Mass spectrum: 
M+Li=234. 

Step 2. Preparation of methvl fl-f4- 

25 ( aminosul f onvl ) phenyl 1 -1 . 4 -dihvdro- f 1 1 benznnvrano r 4 . 3 - 
c 1 Pvrazol-3 -vl 1 carboxvlate . 

4-Sulfonamidophenylhydrazine hydrochloride (6.52 
g, 29.1 mmol) was added to a stirred solution of the 
diketone from Step 1 (6.23 g, 26.6 mmol) in methanol 

30 (MeOH) (150 mL) . The r action was heated to reflux 
and stirred for 15.1 hours. The reaction mixture was 
filtered, washed with MeOH and dried under vacuum to 
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give the pyrazole as a pale green solid (9.81 g, 96%) : 
rap > 304°C; lH NMR (DMSO-dtf) 300 MHz 8.02 (d, J=8.7 
Hz, 2H) 7.83 (d, J=8.5 Hz, 2H) 7.60 (br s, 2H) 7.25 
(2d, 1H) 7.06 (d, J=7.5 Hz,lH) 6.84 (2d, 1H) 6.71 (d, 
5 J=7.9 Hz, 1H) 5.46 (s, 2H) 3.85 (s, 3H) . Mass 
spectrum: M+H = 386. 

EXAMPLE 5 



10 




4- [l,4-Dihydro-8-f luoro-3- ( trifiluoromethyl) - 
[1] benzopyrano [4, 3-c]pyrazol-l- 
yl ] benzene sulfonamide 

15 

fif.tn 1. Prpnaratinn of 6-fluoro-3- 
(rri f luoroaretvl) -4-chromanone. 

Ethyl trifluoroacetate (4.33 g, 30 mmol) was 
dissolved in ether (25 mL) and treated with sodium 

20 methoxide (25%, 7.08 g, 33 mmol). To the stirred 

solution was added 6-f luoro-4-chromanone (4.92 g, 30 
mmol) and additional ether (lOmL) . The reaction was 
stirred at room temperature overnight (19.0 hours) and 
treated with 3N hydrochloric acid (15 mL) . The 

25 organic layer was collected, washed with brine, dried 
over MgS04, concentrated in vacuo and recrystallized 
from ether /hexane to give a yellow solid (3.98 g, 
51%): mp 107-112°C; lH NMR (CDCI3) 300 MHz 14.95 (s, 
1H) 7.52 (dd, 1H) 7.23 (m, 1H) 6.97 (m, 1H) 5.07 (s, 

30 2H); «F NMR (CDCI3) 300 MHz -72.60 (s) , -119.93 (m) . 
Mass spectrum: M+=262. 
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15 



20 



25 



Step 2. Preparation of 4- f 1 . 4-dihvdro-8-f luoro-3- 
(trif luoromethyl ) - Til benzopvrano f4 . 3-clpvrazol-l- 
vl 1 benz enesul f nnamide - 

4-Sulfonamidophenylhydrazine hydrochloride (K54 
g, 6.9 mmol) was added to a stirred solution of the 
diketone from Step 1 (1.62 g, 6.2 mmol) in ethanol (35 
mL) . The reaction was heated to reflux and stirred 
overnight (17.3 hours) . The reaction mixture was . 
filtered while hot to give the pyrazole as a white 
solid (1.09 g f 43%). Upon cooling, the filtrate 
yielded an additional 0.70 g (27%): mp 251-251. 5°C; *H 
NMR (acetone-ds) 300 MHz 8.17 (d, J=8.5 Hz, 2H) 7.91 
(d, J=8.7 Hz, 2H) 7.11 (m, 2H) 6.87 (br s, 1H) 6.58 
(dd, J=2.4Hz, 9.5Hz, 3H) 5.41 (s, 2H) ; ™ F NMR 
(acetone-d$) 300 MHz -62.46 (s) . High resolution mass 
spectrum Calc'd. for C17H11F4N3O3S : 413.0457. Found: 
413.0462. 



4- [3- (Trif luoromethyl) -lH-benzof uro [3 , 2- 
c] pyrazol-l-yl] benzene sulfonamide 

Step 1- Preparat ion of 2- t trif luoroacetvl ) -3- 

coumflranone . 

Ethyl trifluoroacetate (1.90 g, 14 mmol) was 
dissolved in ether (15 mL) and treated with sodium 
methoxide (25%) (3.67 g, 17 mmol). To the stirred 
solution was add d 3-coumaranone (1.50 g, 11 mmol). 
The reaction was stirred at room temperature overnight 
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10 



15 



20 



25 



(19 hours) and tr at d with 3N HC1 (8 mL) . The 
organic layer was collected, washed with brine, dried 
over MgS04, and concentrated in vacuo to give a 
reddish brown solid (2.19 g, 85%): mp 108-111°C; *H 
NMR (CDCI3) 300 MHz 7.84 (d, J=8.1 Hz, 1H) 7.66 (m, 
1H) 7.52 (d, J=8.7 Hz, 1H) 7.37 (m, 1H) . Mass 
spectrum: M+H=231. 

Step 2. Preparation of 4- f3- (trif luoromethvl) -1H- 
benzof uro f 3 . 2-el pvrazol-l-vl 1 benzenesulf onamide . 

4-Sulfonamidophenylhydrazine hydrochloride (1.15 
g, 5.0 mmol) was added to a stirred solution of the 
diketone from Step 1 (1.13 g, 4.9 mmol) in ethanol (10 
mL) . The reaction was heated to reflux and stirred 
for 2.5 hours. The reaction mixture was filtered to 
give the pyrazole as a brown solid (1.07 g, 57%) : mp 
190-195°C; lH NMR (acetone-dff) 300 MHz 7.82-7.90 (m, 
3H) 7.34-7.53 (m, 5H) ; NMR (acetone-dtf) 300 MHz 

-65.47 (s). 



4- [1, 4-Dihydro-3- ( trif luoromethyl) - 
[1] benzothiopyrano [4, 3-c]pyrazol-l- 
yl ] benzenesulf onamide 

Step 1. Preparation of 3- (trif luoroacet.vl ) thio-4- 
rhromanone. 

Ethyl trifluoroacetate (8.78 g, 62 mmol) was 
dissolved in ether (50 mL) . To the stirred solution 
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was added sodium roethoxide (14.35 g, 66 mmol) followed 
by thio-4-chromanone (9.43 g, 57 mmol) dissolved in 
ether (lOmL) . The reaction was stirred at room 
temperature overnight (17.8 hrs) and treated with 3N 
5 HC1 (25 mL) . The organic layer was collected, washed 
with brine, dried over MgS04, concentrated in vacuo 
and recrystallized from ether/hexane to give a yellow 
solid (10.20 g, 68%): mp 75-79°C; 1h NMR (CDC1 3 )300 
MHz 15.62 (s, 1H) 7.99 (d, J=7.9Hz, 1H) 7.24-7.42 (m, 
10 3H) 3.81 (s,2H); "F NMR (CDCI3) 300 MHz -71.92 (s) . 
Mass spectrum: M+= 260. 

fl rfT 0 p re p ?™«-i"n of 4- M . 4-dihvdro-3- 

( f 1 nnromfX-Hyi ^ - f 1 1 *pn*nt-.hionvrano f 4 . 3 -r 1 TTYrftZQl- 1 - 

15 y 1 1 hf»nze n,pg"1 f onamide . 

4-Sulfonamidophenylhydrazine hydrochloride (5.74 
g, 25.6 mmol) was added to a stirred solution of the 
diketone from Step 1 (6.04 g, 23.2 mmol) in ethanol 
(95 mL) . The reaction was heated to reflux and 

20 stirred overnight (17.0 hours) . The reaction mixture 
was filtered, and the filtrate cooled to 0°C and 
filtered to give the pyrazole as a yellow solid (4.42 
g f 46%): mp 213-215°C; 3-H NMR (acetone-d*) 300 MHz 
8.09 (d, J=8.9 Hz, 2H) 7.75 (d, J=8.7 Hz, 2H) 7.53 (d, 

25 J=7.8Hz,lH) 7.29 (2d,lH) 7.07 (2d,lH) 6.94 (d, 

J=8.lHz. 2H) 6.92 (br S, 1H) 4.09 (s, 2H) ; NMR 
<acetone-d$) 300 MHz -62.22 (s) . High resolution mass 
spectrum Calc'd. for C17H12F3N3O2S2: 411.0323. 
Found: 411.0330. 
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EXAMPLE 



8 
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H 2 N 



25 




5 Methyl [1- [ ( 4 -aminoaulfonyl) phenyl] -1,4- 

dihydro- [ 1 ) benzothiopyr ano [ 4 , 3 -c ) pyra zol - 3 - 

yl] carboxylate 

StfiP 1 . Preparation of wn ^-a- M 

10 carbQXV)fhiorhrnTn a n-4- nn f , 

Thiochroman-4-one (9.84 g, 59.9 mmol) was added 
to dimethyl oxalate (8.54 g, 72.3 nunol) and methanol 
(75 mL). The reaction was treated with sodium 
methoxide (25% in methanol, 15.61 g, 72.2 mmol) and 

15 stirred at room temperature for 17.8 hours. The 

reaction was treated with 3N hydrochloric acid (30 mL) 
and filtered to give the diketone (13.58 g, 90%) as an 
orange solid: mp 94-97°C; 1h NMR (CDCI3) 300 MHz 
15.94 (s, 1H) 8.01 (d, J=7.9 Hz, 1H) 7.24-7.39 <m, 3H) 

20 4.11 (s, 2H) 3.94 (s, 3H) . Mass spectrum: M+=250. 

SteP 2 . Preparation of m^h y l 1-f/|- 

( aminosulfonvl Innonvll-I .d-H-jhyflro- 
f 1 ] benzoth i onvra no f 4 . ^ -r I pyrazol -T-^n rarhowl a ro 

4-Sulfonamidophenylhydrazine hydrochloride 
(12.06 g, 53.9 mmol) was added to a stirred solution 
of the diketone from Step 1 (12.23 g, 48.9 ramol) in 
MeOH (250 mL) . The reaction was heated to reflux and 
stirred for 6.5 hours. The reaction mixture was 
30 filter d, washed with MeOH and dried under vacuum to 
give the pyrazole as an orange solid (17.88 g, 91%): 
mp 265-269°C; 1h NMR (DMSO-d£) 300 MHz 7.97 (d, J=8.5 
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Hz, 2H) 7.69 (d, J=8.5 Hz. 2H) 7.58 (br s, 2H) 7.50 
(d, J=7.9 Hz, 1H) 7.24 (t, J=7.7 Hz,lH) 7.04 (d, J=7.7 
Hz, 1H) 6.76 (d, J=7.9 Hz, 1H) 4.21 (s, 2H) 3.86 (s, 
3H) . Mass spectrum: M+H=402. 

5 

EXAMPLE 9 




10 4- [6,7-Dichloro-l,4-dihydro-3- 

( trif luoromethyl) - [1] benzothiopyrano [4,3- 
c] pyrazol -1-yl ] benzene sulfonamide 

Step 1. Preparation of 3-(2.3- 

15 dichlorophenylthio) propanoic acid. 

2,3-Dichlorothiophenol (4.94 g, 28 mmol) was 
added to acrylic acid (2.11 g, 29 mmol) and stirred at 
50°C for 3 hours. The reaction mixture was poured 
into 10% Na2C03 and extracted with ether. The aqueous 

20 layer was acidified with concentrated hydrochloric 
acid, extracted with ether, washed with brine, dried 
over MgS04 , and concentrated in vacuo to give the 3 - 
(2, 3 -dichlorophenylthio) propanoic acid (3.88 g) , 
contaminated with some acrylic acid, as a clear oil 

25 which was used without further purification in the 
next step. 

Step 2. Preparation of 7 . fi-dighlorothiochroman-4- 
one . 

30 The 3- (2, 3 -dichlorophenylthio) propanoic acid 

from Step 1 (3.88 g, 15 mmol) was dissolved in 
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trifluoroac tic acid (10 mL), treated with 
trifluoroacetic anhydride (5 mL) and stirred at room 
temperature for 68.2 hours. The reaction mixture was 
poured into 10% Na2C03 (100 mL) , extracted with ethyl 
5 acetate, washed with brine, dried over MgS04, and 

concentrated in vacuo to give a yellow oil. The crude 
material was passed through a column of silica gel 
eluting with 40% ethyl acetate/hexane to give 7,8- 
dichlorothiochroman-4-one as a white solid (0.46 g, 
10 13%): mp 93-102°C; 1h NMR (CDCI3) 300 MHz 7.99 (d, 
J=8.7 Hz, 1H) 7.27 (d, J=8.7 Hz, 1H) 3.25 (m, 2H) 
2.97 (m, 2H) . Mass spectrum: M+=233. 

Step 3. Preparation of 7 . 8-dichloro-3- 

15 ( tr i f luoroacetvl ) thiochroman- 4 -one . 

Ethyl trifluoroacetate (0.29 g, 2.0 mmol) was 
dissolved in ether (12 mL) . To the stirred solution 
was added sodium methoxide (25%) (0.84 g, 3.9 mmol), 
followed by 7, 8-dichlorothiochroman-4-one from Step 2 

20 (0.42 g, 1.8 mmol). The reaction was stirred at room 
temperature overnight (19.4 hours) and treated with 3N 
hydrochloric acid. The organic layer was collected, 
washed with brine, dried over MgS04, and concentrated 
in vacuo to give a brown oily solid which was used 

25 without purification in the next step. 

Step 4. Preparation of 4-T6 ,7-dichloro-l. 4-dihvdrn- 

3 - ( tr if luoromethvl ) - f 1 1 benzothiopvrano f 4 . 3 -r 1 nvraml - 

1 -y 1 1 benz enesul f onamide . 

30 4-Sulf onamidophenylhydrazine hydrochloride (0.32 

g, 1.4 mmol) was added to a stirred solution of the 
diketone from Step 3 (0.44 g f 1.3 mmol) in ethanol (10 
mL) . The reaction was heated to reflux and stirred 
overnight (19.4 hours). The reaction mixture was 

35 filtered and the filtrate concentrated in vacuo, 
dissolved in ethyl acetate, washed with water and 
brine, dried over MgS04, reconcentrated in vacuo, and 
passed through a column of silica gel (hexane/ethyl 
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acetate) to give the pyrazole as a white solid (0.24 
g, 38%): 1h NMR (acetone-d^) 300 MHz 8.08 <d, J=8.7 
Hz, 2H) 7.77 (d, J=8.7 Hz, 2H) 7.27 (d, J=8.5Hz, 1H) 
6.95 (d, J=8.5Hz,lH) 6.79 (br s, 2H) 4.23 (s, 2H) ; 
5 19 F NMR (acetone-d$) 300 MHz -62.25 (s) . High 
resolution mass spectrum Calc'd. for 
C17H10CI2F3N3O2S2 : 479 . 9622 . Found: 479 . 9565 . 

EXAMPLE 10 




4- [1, 4-Dihydro-7-f luoro-3- ( tr if luoromethy 1 ) - 
[ 1 ] benzothiopyrano [4 , 3-c] pyrazol-1- 
15 yl ] benzenesulf onamide 

Step li Preparation pf 3-(3- 

fluorophenvlthiolpropanoie; acid. 

3 -Fluorothiophenol (5.39 g, 42 iranol) was added 

20 to acrylic acid (3.73 g, 52 mmol) and stirred at room 
temperature for 20.2 hours. The reaction mixture 
solidified, was dissolved in ether and extracted with 
10% Na2C03 . The aqueous layer was acidified with 
concentrated hydrochloric acid, extracted with ether, 

25 washed with brine, dried over MgS04, and concentrated 
in vacuo to give the 3- (3 -f luorophenylthio) propanoic 
acid (6,75 g) , contaminated with some acrylic acid, as 
a white solid which was used without further 
purification in the next step. 



Step 2. Preparation of 7-f luorothiochroman-4-one . 
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The acid from Step 1 (6.75 g, 34 mmol) was 
dissolved in trifluoroacetic acid (20 mL) , treat d 
with trifluoroacetic anhydride (10 mL) and stirr d at 
room temperature for 2.2 hours. The reaction mixture 
5 was poured into 10% Na2C03 (100 mL) , extracted with 
ether, washed with brine, dried over MgS04, and 
concentrated in vacuo to give a yellow oil which was 
passed through a column of silica gel with 20% ethyl 
acetate/hexane to give 7-f luorothiochroman-4-one as a 
10 white solid (2.09 g, 34%): mp 61-66°C; *H NMR (CDCI3) 
300 MHz 8.13 (m, 1H) 6.98 (m, 1H) 6.86 (m, 1H) 3.23 
(m, 2H) 2.99 (m, 2H) ; 1*F NMR {CDCI3 ) 300 MHz 
-104.70 (m) . Mass spectrum: M+H=183. 

15 fil-Pn 3. Prpnar afinn of 7-f1nnro-3- 
f <-ri f liinroacet yl ) t-hioehroman-4-one. 

Ethyl trifluoroacetate (1.04 g, 7.3 mmol) was 
added to solution of 7-fluorothiochroman-4-one from 
Step 2 (1.24 g, 6.8 mmol) in ether (15 mL) . The 

20 reaction was treated with 25% sodium methoxide (1.86 
g, 8.6 mmol) and stirred at room temperature for 20.9 
hours, then treated with 3N hydrochloric acid (10 mL) . 
The organic layer was collected* washed with brine, 
dried over MgSOj, concentrated in vacuo, and 

25 recrystallized from dichloromethane/isooctane to give 
the diketone as a yellow solid (0.58g, 31%): mp 84- 
89°C; lH NMR (CDCI3 ) 300 MHz 15.65 (s, 1H) 8.03 (m, 
1H) 7.08 (m,lH) 6.97 (m,lH) 3.83 (s, 2H) ; NMR 
(CDCI3) 300 MHz -71.81 (s) -103.04 (m) . 

30 

star. & . Preparation of 4- fl . 4-dihvdro-7-f 1uoro-3- 
ffirj f Innrntnerhvl ) - f 11 b pn^nf hi onvrano T4 ■ 3-clnvrazol-l- 
Y 1 1hpn?t>nflgn1 fnnamide . 

4-Sulf onamidophenylhydrazine hydrochloride (1.36 
35 g, 6.1 mmol) was added to a stirred solution of th 

diketone from Step 3 (1.65 g, 5.9 mmol) in ethanol (10 
mL) . The reaction was heated to reflux and stirred 
overnight (15.2 hours) . The reaction mixture was 
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filtered and the filtrate cooled in ice to give the 
pyrazole as a white solid (0.24 g, 38%): *H NMR 
(acetone-ds) 300 MHz 8.09 (d, J=8.7 Hz, 2H) 7.76 (d, 
J=8.7 Hz, 2H) 7.38 (d, J=9.lHz, 1H) 6.99 (m,lH) 6.88 
5 (m, 1H) 6.80 (br s, 2H) 4.14 <s, 2H) ; "F NMR 

<acetone-d£) 300 MHz: -62.25 (s) -112.68 (m) . High 
resolution mass spectrum Calc'd. for C17H11F4N3O2S2 : 
429.0229. Found: 429.0205. 

10 EXAMPLE 11 




4- [1, 4-Dihydro-6-isopropyl-3- (trif luoromethyl ) - 
15 [l]benzothiopyrano [4 , 3-cJpyrazol-l- 

yl ] benzeneeulf onamide 

Step 1, Preparation of 1-12- 

isopropvlphenvl thio ) propanoic acid , 

20 2-Isopropylthiophenol (4.77 g, 31 nunol) was 

placed in a flask with acrylic acid (2.37 g, 33 mmol) 
and stirred at room temperature for 71.8 hours. The 
reaction mixture solidified, was dissolved in ethyl 
acetate and extracted with 5% NaOH. The aqueous 

25 layer was acidified with concentrated hydrochloric 

acid, extracted with ethyl acetate, dried over MgS04, 
and concentrated in vacuo to give 3- (2- 
isopropylphenylthio) propanoic acid (6.85 g) , 
contaminated with some acrylic acid, as a yellow 
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solid which was used without further purification in 
the next step* 

Step 2. Preparation of 8-isoprpwlthiPchroman-4-one. 

5 3- (2-Isopropylphenylthio) propanoic acid from 

Step 1 (6,85 g, 30 mmol) was dissolved in 
trif luoroacetic acid (20 inL) , treated with 
trif luoroacetic anhydride (12mL) and stirred at room 
temperature (64,2 hours). The reaction was 

10 concentrated in vacuo, and the residue dissolved in 
ethyl acetate, extracted with 5% NaOH, washed with 
brine, dried over MgS04, and concentrated in vacuo to 
give a brown oil which was passed through a column of 
silica gel eluted with 12% ether /hexane to give 8- 

15 isopropylthiochroman-4-one as a brown oil (1.05 g, 

17%): lH NMR (CDCI3) 300 MHz 8.01 (d, J=7.0 Hz, 1H) 
7.38 (d, J=7.5 Hz, 1H) 7.17 (t, J=7.8 Hz, 1H) 3.19 
(m, 3H) 2.96 (m, 2H) 1.25 (d, J=7.0 Hz 6H) . 

20 step 3. Preparation pf 8-isQprppyl-3- 

( trif luoroaeetvl ) thiochroman-4 -one . 

Ethyl trifluoroacetate (0.69 g, 4.9 mmol) was 
added to a solution of 2-isopropylthiochroman-4-one 
from Step 2 (0.97 g, 4.7 mmol) in ether (10 mL) . The 

25 reaction was treated with 25% sodium methoxide (1.08 
g, 5.0 mmol), stirred at room temperature for 18.2 
hours and treated with 3N hydrochloric acid (5 mL) . 
The organic layer was collected, washed with brine, 
dried over MgS04 and concentrated in vacuo to give 

30 the diketone as a brown oil (0.80 g) which was used 
without further purification in the next step. 

StPn 4. Prep aration of 4- Tl . 4-dihvdro-6-isopropvl-3- 
t trif luoromethvl) - mbenzoth^ 
35 vl 1 benzenesul f onamide ■ 

4-Sulfonamidophenylhydrazine hydrochloride (0.69 
g, 3.1 mmol) was added to a stirred solution of the 
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diketone from Step 3 (0.83 g, 2.7 mmol) in ethanol 
(10 mL) . The reaction was heated to reflux, stirred 
overnight (16.1 hours) and concentrated in vacuo. 
The residue was dissolved in ethyl acetate washed 
5 with water, washed with brine, dried over MgS04, 
reconcentrated in vacuo and passed through a column 
of silica gel with 20% ethyl acetate /hexane to give 
the pyrazole as a brown solid (0.43 g, 35%): mp 183- 
186°C; lH NMR (acetone-d£) 300 MHz 8.10 (d, J=8.7 

10 Hz, 2H) 7.71 (d, J=8.5 Hz, 2H) 7.35 (d, J=7.9Hz, 1H) 
7.04 (t, J=7.9 Hz, 1H) 6.79 (m, 3H) 4.04 (s, 2H) 3.46 
(m, 1H) 1.28 (d, J=6.8 Hz, 6H) ; NMR (acetone-dff) 

300 MHz -62.19 (s) -112.68 (m) . High resolution mass 
spectrum Calc'd. for C20HI8F3N3O2S2 : 453.0793. 

15 Found: 453.0848. 

EXAMPLE 12 




20 

4- [1, 4-Dihydro-7, 8-dimethoxy-3- 
( t rif luoromethyl ) - [ 1 ] benzothiopyrano [4 , 3- 
c] pyrazol- 1-yl] benzenesulf onamide 

25 Step 1. Preparation of 3- (3.4- 

dimetho?^phenYlthio)prffpanoic acid> 

3 , 4-Dimethoxythiophenol (5.00 g, 29 mmol) was 
placed in a flask with acrylic acid (2.27 g, 32 mmol) 
and stirred at room temperature for 22.4 hours. The 
30 r action mixture solidified, was dissolved in ethyl 
acetate and extracted with 10% Na2C03 . The aqueous 
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layer was acidified with concentrated hydrochloric 
acid, extracted with ether, dried over MgS04, and 
concentrated in vacuo to give 3- (3,4- 
dimethoxyphenylthio) propanoic acid (5.39 g ,76%), 
5 contaminated with some acrylic acid, as a white solid 
which was used without further purification in the 
next step: mp 62-64°C; *H NMR (CDCI3) 300 MHz 9.80 
(br s, 1H) 7.01 (d, J=8.3 Hz, 1H) 6.98 (s, 1H) 6.82 
(d, J=8.3 Hz, 1H) 3.87 (s, 3H) 3.86 (s, 3H) 3.06 (t, 
10 J=7.3 Hz, 2H) 2.63 (t, J=7.3 Hz, 2H) . Mass spectrum: 
M+-242. 

Step 2. Preparation of 6 . 7-dimethowthiochroman-4- 
one . 

15 The acid from Step 1 (5.23 g, 22 mmol) was 

dissolved in trif luoroacetic acid (20 mL) , treated 
with trif luoroacetic anhydride (12 mL) and stirred at 
room temperature (10 minutes). The reaction was 
poured into 10% Na2C03 (100 mL) and filtered to 

20 collect 6,7-dimethoxythiochromanone as a yellow solid 
(1.12 g, 23%) . The filtrate was washed with brine, 
dried over MgS04, concentrated in vacuo and 
recrystallized from ethyl acetate /hexane to give more 
6,7-dimethoxythiochromanone (1.77 g, 37%) as an 

25 orange solid: mp 138-143°C; X H NMR (CDCI3) 300 MHz 
7.60 (s, 1H) 6.68 (s, 1H) 3.91 (s, 3H) 3.89 (s, 3H) 
3.19 (m, 2H) 2.93 (m, 3H) . Mass spectrum: M+=224. 

step 3, Preparation of 6 ■ 7-dimethoxv-3- 

30 trifltioro arer.vlthinrhrniTian-4-one. 

Ethyl trifluoroacetate (0.84 g, 5.9 mmol) was 
dissolved in tetrahydrofuran (20 mL) , and treated 
with 25% sodium methoxide (1.68 g, 7.8 mmol). To the 
stirred solution was added 6,7-dimethoxythiochroman- 

35 4-one from Step 2 (1.12 g, 5.0 mmol). The reaction 
was stirred at room temperature for 87.5 hours, 
treated with 3N HCl (25 mL) and filtered to give an 
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orange solid (1.04 g, 65%): mp 148-151°C; *H NMR 
(CDCI3) 300MHz 16.05 (s, 1H) , 7.48 (s, 1H) 6.78 (s, 
1H) 3.94 (s, 3H) 3.92 (s, 3H) 3.83 (s, 2H) ; 1S»F NMR 
(CDCI3) 300MHz -71.06 (s) . Mass spectrum: M+H= 
5 321. 



Step 4. Preparation of 4-n . 4-dihvdrn-7.fi- 

dimethoxv-3-(trifluoromethvH-fn benzothinnvranor4.^- 
Cl Dvrazol -1 -vl 1 benzmesul fnnami Hp 

10 4-Sulfonamidophenylhydrazine hydrochloride (0.76 

g, 3.4 mmol) was added to a stirred solution of the 
diketone from Step 3 (1.00 g, 3.1 mmol) in ethanol 
(20 mL) . The reaction was heated to reflux and 
stirred overnight (15.5 hours). The reaction mixture 

15 was filtered and the filtrate concentrated in vacuo, 
dissolved in ethyl acetate, washed with water and 
brine, dried over MgS04, reconcentrated in vacuo, and 
recrystallized from ethyl acetate/isooctane to give 
the pyrazole as a yellow solid (0.72 g, 49%): mp 164- 

20 168 W C; 1H NMR (acetone-dtf) 300 MHz 8.13 (d, J=8.7 

Hz, 2H) 7.77 (d, J=8.5 Hz, 2H) 7.06 (s, 1H) 6.82 (br 
s, 2H) 6.36 (s, 1H) 4.04 (s. 2H) 3.85 (s, 3H) 3.85 
(s, 3H); l*F NMR (acetone-dtf) 300 MHz -62.20(s). 
High resolution mass spectrum Calc'd. for 

25 C19H16F3N3O4S2: 471.0534. Found: 471.0534. 

EXAMPLE 13 




30 
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4- [1, 4-Dihydro-7-methoxy-3- ( trif lu romethyl)- 
Illbenzothiopyrano [4 , 3-c] pyrazol-1- 
yl ] benzeneeul f onamide 

5 5rep 1. Preparation of ^-(3- 
methoxvphpnvlthio) propanoic acid. 

3-Methoxythiophenol (5.70 g, 41 mmol) was placed 
in a flask with acrylic acid (2,36 g, 33 mmol) and 
stirred at room temperature for 113.8 hours. The 

10 reaction mixture was dissolved in ether and extracted 
with 10% Na2C03. The aqueous layer was acidified 
with concentrated HCl, extracted with ether, dried 
over MgSC>4, and concentrated in vacuo to give the 3- 
( 3 -methoxyphenylthio) propanoic acid (2.55 g , 37%) as 

15 a white solid: mp 39-42°C; lH NMR (CDCI3) 300 MHz 
7.21 (m, 1H) 6.91 (m, 2H) 6.77 (d, J==8.3 Hz, 1H) 
3.79 <s, 3H) 3.16 (t, J=7.5 Hz, 2H) 2.68 (t, J=7.3 
Hz, 2H). 

20 fit--eo 2, Prenara tinn of 7Mnethoxvfchiochroman-4-one. 
The acid from Step 1 (2.55 g, 12 mmol) was 
dissolved in trif luoroacetic acid (10 mL) , treated 
with trif luoroacetic anhydride (5 mL) and stirred at 
room temperature (10 minutes). The reaction was 

25 poured into 10% Na2C03 (60 mL) , extracted with ether, 
washed with brine, dried over MgSC>4, and concentrated 
in vacuo to give a red oil which was passed through a 
column of silica gel with 50% ether /hexane to give 7- 
methoxythiochroman-4-one as an orange solid (1.18 g, 

30 51%): mp 49-51°C; *H NMR (CDCI3) 300 MHz 8.06 (d, 

J=8.9 Hz, 1H) 6.72 (m, 2H) 3.83 (s, 3H) 3.20 (m, 2H) 
2.95 (m, 2H) . Mass spectrum: M+H=195. 

gfgp 3. Preparation of 7-met.hQXV-3- 
35 ( f.ri f luoroaeetvl ) flli rrhroman-4 -one . 

7-Methoxythiochroman-4-one from Step 2 (1.13 g, 
5.8 mmol) and ethyl trif luoroacetate (0.87 g, 6.1 
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mmol) were dissolved in ether (15 mL) , treated with 
25% sodium methoxide (2.13 g, 9,9 mmol), stirred at 
room temperature for 23.0 hours, and treated with 3N 
HC1. The organic layer was collected, washed with 
5 brine, dried over MgS04, concentrated in vacuo and 
recrystallized from dichloromethane/isooctane to give 
the diketone as a yellow solid (0.60 g, 35%): mp 93- 
98°C; lH NMR (CDCI3 ) 300 MHz 15.92 (s, 1H) 7.96 (d, 
J=8.9 Hz, 1H) 6.82 (m, 2H) 3.87 (s, 3H) 3.82 (s, 2H) ; 
10 19 F NMR (CDCI3) 300 MHz -71.43 (s) . Mass spectrum: 
M+H=291. 

Step 4. Preparation of 4- fl. 4-dihvdro-7-methoxv-3- 

( tr i f luoromethvl ) - r 11 henzothionvrano f 4 . 3 -c 1 ovrazol - 1 - 

15 vl 1 benzenesul f onamide . 

4-Sulf onamidophenylhydrazine hydrochloride (0*46 
g, 2.1 mmol) was added to a stirred solution of the 
diketone from Step 3 (0.57 g, 2.0 mmol) in ethanol (5 
mL) . The reaction was heated to reflux and stirred 

20 overnight (21.5 hrs) . The reaction mixture was 

filtered while hot to give the pyrazole as a yellow 
solid (0.63 g, 72%): mp 201-206°C; iH NMR (acetone- 
d6) 300 MHz 8.08 (d, J=8.7 Hz, 2H) 7.73 (d, J=8.7 Hz, 
2H) 7.09 (d, J=2.6 Hz, 1H) 6.84 (d, J=8.7 Hz, 1H) 

25 6.80 (br s,lH) 6.66 (dd, J=2.6 Hz J=8.9 Hz , IH) 4.07 
(s, 2H) 3.83 (s, 3H); "F NMR (acetone-d$) 300 MHz 
-62.24 (s) . High resolution mass spectrum Calc'd. 
for C18H14F3N3O3S2: 441.0429. Found: 441.0457. 



116 

EXAMPLE 14 




4- [1., 4-Dihydro-7-methyl-3- ( trif luorome thy 1 ) - 
[1 ] benzothiopyrano [4,3 -c] pyrazol-1- 
yl] benzenesul f onamide 

Step 1. Preparation of 3-(3- 
methvlphenvlthio)propanoie acid, 

3-Thiocresol (9.71 g, 78 mmol) was placed in a 
flask with acrylic acid (5.65 g, 78 mmol) and stirred 
at room temperature for 62.9 hours. The reaction 
mixture solidified and was dissolved in ether and 
extracted with 10% Na2C03. The aqueous layer was 
acidified with concentrated hydrochloric acid, 
extracted with ether, washed with brine, dried over 
MgS04 and concentrated in vacuo to give the 3- (3- 
dimethylphenylthio) propanoic acid (10.13 g , 66%) 
contaminated with some acrylic acid as a white solid, 
which was used without further purification in the 
next step. 

Step 2. Preparat ion of 7-methvlthiochroman-4-one. 

3- (3 -Methylphenylthio) propanoic acid from Step 1 

(10.12 g, 52 mmol) was dissolved in trif luoroacetic 
acid (20 mL) , treated with trif luoroacetic anhydride 

(10 mL) and stirred at room temperature for 1.9 
hours. The reaction was poured into 10% Na2C03 (100 
mL) , extracted with ether, washed with brine, dried 
over MgS04, and concentrated in vacuo to give an 
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orange oil which was passed through a column of 
silica gel eluting with 8% ether/hexane to give 7- 
methylthiochroman-4-one (2/97 g, 32%) as a yellow 
oil: lH NMR (CDC13) 300 MHz 7.97 (d, J=8.1 Hz, 1H) 
5 7.06 (s, 1H) 6.97 (d, J=7.7 Hz, 1H) 3.17 (m, 2H) 2.95 
(m, 2H) 2.31 (s, 3H) . Mass spectrum: M+H=179. 

Step 3, Preparation of 7-methvl-3- 

( tri f luoroacetvl ) thiochroman-4 -one . 

10 7-Methylthiochroman-4-one from Step 2 (2.92 g, 

16 mmol) and ethyl trif luoroacetate (2.45 g, 17 mmol) 
were dissolved in ether (20 mL) , treated with 25% 
sodium methoxide (4.60 g, 21 mmol), stirred at room 
temperature for 15.0 hours and treated with 3N 

15 hydrochloric acid (15 mL) . The organic layer was 
collected, washed with brine, dried over MgS04, 
concentrated in vacuo, and recrystallized from 
dichlorome thane/ isooctane to give the diketone as a 
yellow solid (3.05g, 68%) : mp 68-72°C; *H NMR 

20 (CDCI3) 300 MHz 15.73 (s, 1H) 7.89 (d, J=8.1 Hz, 1H) 
7.17 (s, 1H) 7.09 (d, J=8.1 Hz, 1H) 3.80 (s, 2H) 2.37 
(s, 3H); 13 F NMR (CDCI3) 300 MHz -71.75 (s). Mass 
spectrum: M+H=275. 

25 step 4. Preparation of 4"fl,4-dihYdrQ-7-methyl-3- 

(trifluoromethvl)-rnbenzothiopvranor4.3-c1pvrazol-l- 
vl 1 benzenesulf onamide . 

4-Sulfonamidophenylhydrazine hydrochloride (1.21 
g, 5.4 mmol) was added to a stirred solution of the 

30 diketone from Step 3 (1.41 g, 5.1 mmol) in ethanol 
(20 mL) . The reaction was heated to reflux and 
stirred overnight (15.8 hours). The reaction mixture 
was filtered and the filtrate concentrated in vacuo, 
dissolved in ethyl acetate, washed with water and 

35 brine, dri d over MgS04, reconcentrated in vacuo, and 
recrystallized from ethyl acetate/ isooctane to give 
the pyrazole as a yellow solid (1.14 g, 52%): mp 251- 
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252°C; 1H NMR (aceton -dff) 300 MHz 8.08 (d, J=8.7 
Hz, 2H) 7.73 (d, J=8.7 Hz, 2H) 7.36 (s, 1H) 6.79 <m, 
4H) 4.06 (s, 2H) 2.29 (s, 3H) ; "F NMR (acetone-ds) 
300 MHz -62.22(s). High resolution mass spectrum 
5 Calc'd. for C18H14F3N3O2S2 : 425.0480. Found: 
425.0470. 

EXAMPLE 15 




4- [7-Chloro-l, 4-dihydro-3- (trlf luoromethyl) - 
[ 1 ] benzo t hiopyrano [ 4 , 3 - c ] pyr a zol - 1 - 
yl] benzeneeulf onamide 

15 

srpn 1. Prpnaration of 3- (3- 
rhlnroohe nvl fhi n) nrnnanni p acid 

Acrylic acid (2.66 g, 37 mmol) and 3- 
chlorothiophenol (4.85 g, 34 mmol) were dissolved in 

20 ether (15 mL) and stirred at room temperature for 
88.0 hours. The reaction mixture solidified, was 
dissolved in ether and extracted with 5% NaOH. The 
aqueous layer was acidified with concentrated 
hydrochloric acid, extracted with ether, washed with 

25 brine, dried over MgS04, and concentrated in vacuo to 
give the 3- ( 3 -chlorophenylthio) propanoic acid (2.20 
g, 34%): lH NMR (acetone-d$) 300 MHz 7.33-7.40 (m, 
3H) 7.24 (m, 1H) 3.25 (t, J=7.1 Hz, 2H) 2.67 (t, 
J=7.1 Hz, 2H) . Mass spectrum: M+H=217. 

30 

firfp 7 Prpnaraf.ior r>f 7-rh)nrnEhinchroman-4-one. 
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3- (3 -Chlorophenylthio) propanoic acid from Step 1 
(2.18 g, 10 mmol) was dissolved in trifluoroacetic 
acid (10 mL) , treated with trifluoroacetic anhydride 
(6 mL) and stirred at room temperature for 67.8 

5 hours. The reaction was concentrated in vacuo and 
the residue dissolved in dichloromethane, extracted 
with 5% NaOH, dried over MgSC>4, and reconcentrated in 
vacuo to give a brown oil. The crude oil was passed 
through a column of silica gel with 10% ether/hexane 
10 to give a mixture of 7-chlorothiochroman-4-one and 5- 
chlorothiochroman-4-one as a yellow oil (1.30 g) 
which was carried on to the next step without further 
purification. 

15 Step 3. Preparation of 7-chloro-3- 
( tri f luoroaretvl ) thioehroman-4-one . 

Ethyl trifluoroacetate (1.02 g, 7.2 mmol) was 
placed in a round bottom flask and dissolved in ether 
(10 mL) . To the stirred solution was added 25% 

20 sodium methoxide (1.80 g, 8.3 mmol) followed by 7- 
chlorothiochroman-4-one from Step 2 (1.30 g, 6.5 
mmol). The reaction was stirred at room temperature 
overnight (17.3 hrs) and treated with 3N hydrochloric 
acid (5 mL). The organic layer was collected, washed 

25 with brine, dried over MgS04, concentrated in vacuo, 
and recrystallized from ether/hexane to give the 
diketone (0.61 g, 32%) as a yellow solid: mp 64-71°C; 
lH NMR (CDCI3) 300 MHz 15.53 (s, 1H) 7.92 (d, J=8.5 
Hz, 1H) 7.36 (s, 1H) 7.25 (d, J=8.7 Hz, 1H) 3.82 (s, 

30 2H); NMR (CDCI3) 300 MHz -71.97 (s) . Mass 

spectrum : M+=2 9 4 . 

gtpp 4. Prepa ration of 4- f 7-chloro-1 ■ 4-dihvdro-3- 
(frTf^iorQmethvn-fl1bPn20thiopvranof4.3-c1Pvrazol-l- 
35 vl 1 benzeppfitil f onamide . 

4- Sulfonamidophenylhydrazine hydrochloride (0.43 
g, 1.9 mmol) was added to a stirred solution of the 
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dik tone from Step 3 (0.55 g, 1.9 mmol) in ethanol (6 
mL) . The reaction was heated to reflux and stirr d 
for 18.9 hours. The reaction mixture was cooled and 
filtered to give the pyrazole as a yellow solid (0.15 
5 g, 18%): mp 237-238°C; *H NMR (acetone-dtf) 300 MHz 
8.09 <d, J=8.7 Hz, 2H) 7.77 (d, J=8.7 Hz, 2H) 7.59 
(d, J=2.0 Hz,lH) 7.10 (dd, J=8.5 Hz J=2.0Hz, 1H) 6.96 
(d, J=8.5 Hz , 1H) 6.81 (br s, 2H) 4.14 (s, 2H) ; «F 
NMR (acetone-dtf) 300 MHz -62.25{s). High resolution 
10 mass spectrum Calc'd. for C17H11CIF3N3O2S2 : 
444.9933. Found: 444.9874. 

EXAMPLE 16 



15 




4- [1, 5-Dihydro-3-(trif luoromethyl) - 
[2 ] benzothiopyrano [4 , 3 -c] pyrazol-l- 
yl ] benzenesulf onamide 

20 

Step 1- Preparation of 3- 

( tri f luorQacetvl ) isothiochroman-4 - one . 

Ethyl trif luoroacetate (3.67 g, 25.8 mmol) was 
dissolved in tetrahydrofuran (15 mL) and treated with 

25 25% sodium methoxide (6.46 g, 29.9 mmol) followed by 
a solution of isothiochroman-4 -one (4.15 g, 25.3 
mmol) in tetrahydrofuran (15 mL) . The reaction was 
stirred at room temperature for 70.8 hours and 
treated with 3N hydrochloric acid (10 mL) . The 

30 organic layer was collected, washed with brine, dried 
over MgS04, concentrated in vacuo, and passed through 
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a column of silica gel eluting with 40% ethyl 
acetate/hexane to give a brown solid (5.40 g, 82%): 
1H NMR (CDCI3) 300MHz 15.30 (s, 1H) 7.99 (d, J=7 . 9 
Hz, 1H) 7.54 (m, 1H) 7.43 (m, 1H) 7.23 (m, 1H) 3.81 
(s, 3H). 

Step 2. Preparation of 4- M S-dihvdro-3- 

( tri f luoromethvl ) - f 2 1 benznt-h i novrano f 4 . 3 -c 1 pvrazni -1 - 
vll benzenesnl f nnami rip 

4-Sulfonamidophenylhydrazine hydrochloride (0.81 
g, 3.6 ramol) was added to a stirred solution of the 
dike tone from Step 1 (0.83 g, 3.2 mmol) in ethanol 
(10 mL) . The reaction was heated to reflux and 
stirred 2.1 hours. The reaction mixture was filtered 
and the filtrate concentrated in vacuo. The residue 
was dissolved in ethyl acetate, washed with water and 
with brine, dried over MgS04 f reconcentrated in 
vacuo, and passed through a column of silica gel with 
40% ethyl acetate to give the pyrazole (0.15 g, 11%): 
mp 230-232°C; *H NMR (acetone-dtf) 300 MHz 8.09 (d, 
J=8.7 Hz, 2H) 7.85 (d, J=8.9 Hz, 2H) 7.53 (d, 
J=7.7Hz, 1H) 7.40 (t, J=7.5 Hz,lH) 7.21 (t, J=7.7 
Hz,lH) 6.93 (d, J=7.9 Hz, 1H) 6.79 (br s , 2H) 4.16 
(s, 2H); 19 F NMR ( acetone- d$) ) 300 MHz -62.94(s). 
High resolution mass spectrum Calc'd. for 
C17H12F3N3O2S2: 411.0323. Found: 411.0324. 



EXAMPLE 17 




0, 



0 
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4- [1, 5-Dihydr -7-m thyl-3- ( trif luoromethyl ) - 
[2]benzothi pyran [4 , 3-c]pyrazol-l- 
yl] benzenesul f onamide 

5 step 1. Proration of 5- (3-methvlbenzvl) - 
■j gothiouroni nm rhlor ide . 

Thiourea (26.19 g, 344 mmol) was added to a 
solution of a -chloro-jn-xylene (48.21 g, 343 mmol) in 
methanol (50 mL) . The reaction was heated to reflux 

10 and additional methanol (10 mL) was added to dissolve 
all of the thiourea. After 64.3 hours, the reaction 
was filtered and dried under vacuum to give a white 
solid (68.15 g, 92%): mp 182-186°C; *H NMR (DMSO-d£) 
300 MHz 9.34 (br s, 4H) 7.22 (m, 3H) 7.12 (m, 1H) 

15 4.48 (s, 2H) 2.27 (s, 3H) . 

Step 2. Preparation of 3-(3- 
methvlphenvlthiolpronanoic acid, 

A 250 mL flask was charged with the thiouronium 

20 salt from Step 1 (10.99 g, 51 mmol), sodium 

chloroacetate (8.86 g, 76 mmol), ethanol (95 mL) and 
water (10 mL) . After heating to reflux, a solution 
of NaOH (9.05 g, 226 mmol) in water (50 mL) was added 
to the reaction dropwise over seven minutes. After 

25 stirring for 3.6 hours, the reaction was acidified 
with concentrated hydrochloric acid, extracted with 
ether, washed with brine, dried over MgS04 and 
concentrated in vacuo to give a white solid (9.95 g, 
100%): mp 73-75. 5°C; *H NMR (CDCI3 ) 300 MHz 7.16 

30 (m, 4H) 3.83 (s, 2H) 3.12 (s, 2H) 2.35 (s, 3H) . Mass 
spectrum: M+=196 . 

fit^p V Prep aration of 7-methvl i sothiochroman-4-Qne ■ 
The acid from Step 2 (6.06 g, 31 mmol) was 
35 dissolved in trif luoroacetic acid (11 mL) , treat d 
with trif luoroacetic anhydride (5 mL) and stirred at 
room temperature for 0.33 hours. The reaction was 



WO 96/09304 PCT/US95/11403 

123 

poured into 10% Na2C03 (100 mL) , extracted with 
ether, washed with brine, dried over MgS04 / 
concentrated in vacuo, and recrystallized from 
ether/hexane to give 7-chloroisothiochroman-4-one 
5 (2.25 g, 41%) as a white solid: mp 79.5-82°C; lH NMR 
(CDCl^) 300 MHz 7.97 (d, J=B.l Hz, 1H) 7.17 (d, J=8.1 
Hz, 1H) 7.00 (s, 1H) 3.87 (s, 2H) 3.52 (s, 2H) 2.37 
(s, 3H) . Mass spectrum: M+H=179. 

10 Step 4. Preparation of 

( tri f luoroacetvl ) i sothiorhrnman-4 -ong . 

Ethyl trifluoroacetate (1.80 g, 12.7 mmol) was 
placed in a round bottom flask and dissolved in ether 
(10 mL) . To the stirred solution was added 25% 
15 sodium methoxide (3.90 g, 18.0 mmol) followed by 7- 
chloroisothiochroman-4-one from Step 3 (2.25 g, 12.6 
mmol) dissolved in ether (10 mL) and tetrahydrofuran 
(10 mL) . The reaction was stirred at room 
temperature for 24.6 hours and treated with 3N 
20 hydrochloric acid. The organic layer was collected, 
washed with brine, dried over MgS04, concentrated in 
vacuo and passed through a column of silica gel with 
20% ether/hexane to give the diketone (1.93 g, 56%) 
as a brown solid: lH NMR (CDCI3) 300 MHz 15.45 (s, 
25 1H) 7.88 (d, J=8.1 Hz, 1H) 7.25 (d, J=8.1 Hz, 1H) 
7.06 (s, 1H) 3.77 (s, 2H) 2.43 (s, 2H) ; NMR 
(CDCI3) 300 MHz: -72.76 (s) . Mass spectrum: 
M+H=275. 

30 Step 5. Preparation of 4- f 1 . 5-dihvdrn- 7-methvl-3- 

( t r i f luorome thvl ) - f 2 1 benzo th i nnvrano r 4 . 1 - c 1 nvra znl-1- 

vllbenzenesulfonamide. 

4-Sulfonamidophenylhydrazine hydrochloride (1.68 
g, 7.5 mmol) was added to a stirred solution of the 
35 diketone from Step 4 (1.93 g, 7.0 mmol) in ethanol 
(15 mL) . The reaction was heated to reflux and 
stirred for 15.2 hours. The reaction mixture was 
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concentrated in vacuo and the residue dissolv d in 
ethyl acetat , wash d with water and with brine, 
dried over MgS04, reconcentrated in vacuo and 
recrystallized from ethyl acetate/ isooctane to give 
5 the pyrazole as a brown solid (1.48 g, 49%): mp 253- 
255°C; *H NMR (acetone-dtf) 300 MHz 8.08 (d, J=8.7 
Hz, 2H) 7.83 (d, J=8.7 Hz, 2H) 7.35 (s, 1H) 7.02 (d, 
J=8.1 Hz,lH) 6.78 (m, 3H) 4.11 (s, 2H) 2.34 (s, 3H) ; 
19F NMR (acetone-dtf) 300 MHz -62.94(b). High 
10 resolution mass spectrum Calc'd. for CI8H14F3N3O2S2: 
426.0558. Found: 426.05554. 

EXAMPLE 18 



15 




1, 5-Dihydro-l- [4- (methylsulfonyl) phenyl] -7- 
methyl-3- ( trif luoromethyl) - 
[ 2 J benzothiopyrano C 4 # 3 - c ] pyrazole 

20 

st-on 1 Prepa r-atinTi of 1 - U-methvl sulfonvlphenvll - 
7-mfif-hvl-3 - ^ri f liiflrnmPt.hvl ) -1 . 5-dihvdro- 
f 7 1 henzofchi "nvrann f A . 3 -r 1 nvrazole . 

4- (Methylsulfonyl)phenylhydrazine (1.23 g, 6.6 
25 mmol) was converted to the hydrochloride salt by 

stirring with a 4N solution of hydrochloric acid in 
dioxane (10 mL) for 25 minutes. The dioxane was 
remov d in vacuo, and the 4- 

(methylsulfonyl)phenylhydrazine hydrochloride was 
30 combined with the diketone (Example 17, Step 4) (1.12 
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g, 2.9 mmol) and ethanol (20 mL) , heated to reflux 
and stirred for 15.5 hours. The reaction mixture was 
filtered while hot and the filtrate was concentrated 
in vacuo. The residue was dissolved in ethyl 
5 acetate, washed with water and with brine, dried over 
MgS04, reconcentrated in vacuo, and passed through a 
column of silica gel eluting with 12% ethyl 
acetate/hexane to give the pyrazole (0.31 g, 18%) as 
a yellow solid: mp 207-209°C; *H NMR (acetone-d^) 

10 300 MHz 8.14 (d, J=8.7 Hz, 2H) 7.92 (d, J=8.9 Hz, 2H) 
7.35 (s, 1H) 7.35 (d, J=8.1 Hz, 1H) 6.83 (d, J=7.9 
Hz, 1H) 4.11 (s, 2H) 3.23 (s, 3H) 2.34 (s, 3H) ; 1*F 
NMR (acetone-d$) 300 MHz -62.97 (s) . High resolution 
mass spectrum Calc'd. for C19H15F3N2O2S2 : 424.0527. 

15 Found: 424.0524. 



4- [7-Chloro-l, 5-dihydro-3- (trif luoroinethyl ) - 
[2 ] benzothiopyrano [4 , 3 -c] pyrazol-1- 
yl] benzenesulf onamide 

25 Step 1. Preparation of s- f 3-chlorobenzvl) - 

isothiouroniuni chloride. 

3-Chlorobenzyl chloride (24.2 g, 0.15 mol) and 
thiourea (11.4 g, 0.15 mol) were dissolved in 
methanol (70 mL) and heated to reflux for 16 hours. 



EXAMPLE 19 




20 
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The reaction was cooled to room t mperature and a 
precipitate formed. Ether (150 mL) was added to 
complete the precipitation of compound. The crystals 
were isolated by filtration and washed with ether 
5 (100 mL) . After drying in vacuo, 31.9 g (90%) of 
pure S- (3-chlorobenzyl) -isothiouronium chloride was 
obtained: *H NMR (CD3OD) 6 = 4.43p (s, 2H) , 7.36p 

(s, 3H) , 7.47p (s, 1H) . 

10 Step 2. Preparat ion of 3 -chlorobenzylmercaptoacetic 
acid 

S- (3 -Chlorobenzyl) -isothiouronium chloride from 
Step 1 (11.86 g, 50 mmol) and chloroacetic acid (7.1 
g, 75 mmol) were dissolved in ethanol (100 ml) and 

15 heated to 80°C in a 4 -neck flask equipped with 

nitrogen inlet, condenser and addition funnel. A 
solution of NaOH (10 g) in H2O (100 mL) and ethanol 
(50 mL) was added dropwise over 1 hour to this hot 
solution. The reaction was heated to 100°C for 4 

20 hours. The reaction was cooled to room temperature, 
acidified with concentrated hydrochloric acid (45 mL) 
and extracted with ether (500 mL) . The organic layer 
was washed with brine (300 ml), dried over MgS04 and 
concentrated in vacuo to yield 10.84 g (100%) of 3- 

25 chlorobenzylmercaptoacetic acid which was used 

without further purification: *H NMR (CDCI3 ) 5 = 
3.08p (s, 2H), 3.80p (s, 2H) , 7.23p (m, 3H) , 7.34p 
(s, 1H), 9.07p (broad s, 1H) . 

30 Si-fin 3, Preparati on of 7-rhloroisot-.hi ochroman-4-Qne ■ 
3 -Chlorobenzylmercaptoacetic acid from Step 2 
(3.35 g) was dissolved in trif luoroacetic acid (50 
mL) . Trif luoroacetic acid anhydride (25 mL) was 
added and the r action stirred at reflux, under a 

35 nitrog n atmosphere for 16 hours. The solution was 
carefully poured into 10% Na2C03 solution (500 mL) 
which was stirring vigorously. Th organics were 
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extracted into ether (500 mL) and washed with brine 
(300 mL) , dried over MgS04 and concentrated in vacuo. 
The resulting brown solid was purified by silica gel 
chromatography eluting with a 0-10% gradient of ethyl 
5 acetate in hexane to yield 7-chloroisothiochroman-4- 
one (1.57 g, 51%): lH NMR (CDCI3) 5 = 3.49p (d, 2H, 

J = 0.8 Hz), 3.8p (s, 2H), 7.16p (m, 1H) , 7.3p (dd, 
1H, J = 2.0, 8.4 Hz), 7.96p (d, 1H, J = 8.5 Hz). 

10 Step 4. Preparation of 7-r hloro-3- 

(trifluoroacetvDisothiQchrnTnan-a-nn^ 

7-Chloroisothiochroman-4-one from Step 3 (0.3 g, 
1.5 mmol) was dissolved in tetrahydrofuran (15 mL) 
and cooled to -78°C. A solution of sodium 

15 bistrimethylsilyl amide (1.5 mL of a 1.0M 

tetrahydrofuran solution) was added and the reaction 
stirred for 0.5 hours at -78°C. Trif luoroacetyl 
imidazole (0.21 mL, 1.8 mmol) was added and the 
reaction was warmed to room temperature and stirred 

20 under a nitrogen atmosphere for 16 hours. IN 

Hydrochloric acid (100 mL) was added to the reaction 
followed by extraction with ether (150 mL) . The 
organics were washed with brine (75 mL) , dried over 
MgS04 and concentrated in vacuo. The resulting 

25 yellow oil was used in the next step without further 
purification. 

Step 5> Preparation of 4- H-chloro-l . 5-dihvdro-3- 

(trifluoromethvl) - F2 Ibenzothiowrano T4 . 3-clpvrazol-l- 

30 vllbenzenesulf onamide ■ 

A mixtrue of the diketone from Step 4 (1.51 
mmol) and 4-sulphonamidophenylhydrazine hydrochloride 
(0.41 g, 1.8 mmol) was dissolved in ethanol (50 mL) 
and heated to reflux for 16 hours. The reaction was 

35 cone ntrated in vacuo and the resulting solid was 
dissolved in ethyl acetate (200 mL) . The organics 
were washed with water (200 mL) and with brine (150 
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mL) , dried over MgS04 and concentrated in vacuo. Th 
resulting oil was chromatographed on silia gel 
eluting with a gradient of ethyl ac tate (from 10 - 
50%) in hexane to yield pure tricyclic pyrazole (0.25 
5 g, 40%): mp 241-242°C; *H NMR (acetone-d£) 8 = 4.18p 

(s, 2H), 6.79p (s, 2H), 6.94p (d, 1H, J = 8.5 Hz), 
7.26p (dd, 1H, J = 2.2, 8.4 Hz), 7.6p (d, 1H, J = 2.2 
Hz), 7.83p (dd, 2H, J = 2.1, 6.9 Hz), 8.1p (dd, 2H,' J 
= 2.1, 6.7 Hz); i»F NMR (acetone-dtf) 8 -62.94p (s, 
10 3F) . 

EXAMPLE 20 




CF 3 



15 

4- [1, 5-Dihydro-7-jnethoxy-3- ( trif luoromethyl) - 
[2]benzothiopyrano [4, 3-c] pyrazol-l- 
yl] benzenesulf onamide 

20 Step 1. Preparation of S- (3-methoxvphenvlmethvl) - 

isothiournninm rhloride. 

A solution of 3-methoxybenzyl chloride (15.65 g, 
0.1 mol) and thiourea (7.6 g, 0.1 mol) were dissolved 
in 40 mL of ethanol and heated to reflux for 16 

25 hours, during this time the isothiouronium salt 

crystallized. The thiouronium chloride was isolated 
by filtration and recrystallized from ether and 
ethanol (21.85 g, 94%, mp 172. 5-174. 0°C ) . This 
material was us d directly in the n xt step. 
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Step 2. Preparation of 3- 

methoxvbenzvlmercaptoacet ic acid 

The thiouronium chloride from Step 1 (20.00 g, 
5 86 mmol) and chloroacetic acid (11.07 g, 95 mmol) 

were dissolved in ethanol (100 mL) and heated to 80°C 
in a 4 -neck flask equipped with nitrogen inlet, 
condenser and addition funnel. A solution of NaOH 
(10 g) in water (100 mL) and ethanol (50 mL) was 

10 added dropwise over 1 hour to the hot solution. The 
reaction was heated to 100°C for 4 hours. The 
reaction was cooled to room temperature, acidified 
with concentrated hydrochloric acid (45 mL) , and 
extracted with ether (500 mL) . The organic layer was 

15 washed with brine (300 mL) , dried over MgSO^ and 

concentrated in vacuo to yield an oil that was vacuum 
distilled to provide 16.41 g (90%) of pure acid: 
bp 160-170°C at 0.2 mm; l K NMR (CDCI3/3OO MHz) 3.1p 
(s, 2H), 3.8p (s, 3H), 3.82p (s, 2H) , 6.8p (m, 1H) , 

20 6.91p (s, 1H), 6.96p (m, 1H) , 7.23p (t, 1H, J =7.7 
Hz) , 8.33p (broad s, 1H) , ll.Kbrs, 1H) . 

Step 3, — Preparation of 7-methoxvisothiochroman-4-one 
3-methoxybenzylmercaptoacetic acid from Step 2 

25 (10.82 g) was dissolved in trifluoroacetic acid (50 
mL) . Trifluoroacetic acid anhydride (25 mL) was 
added and the reaction stirred under a nitrogen 
atmosphere for 0.25 hours. At this time, TLC showed 
no starting material. The solution was carefully 

30 poured into 10% Na2C03 solution (500 mL) which was 
stirring vigorously. The organics were extracted 
into ether (500 mL) and washed with brine (300 mL) , 
dried over MgS04 and concentrated in vacuo. The 
resulting brown solid was purified by silica gel 

35 chromatography eluting with 20% ethyl acetate in 

hexan to yield 7-methoxyisothiochroman-4-one (4.84 
g, 49%): 1H NMR (CDCI3) 8 = 3 . 48p (t, 2H, J = 0.8 
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Hz), 3.83p (s, 3H), 3.84p (s, 2H) , 6.6p (d, 1H, J = 
2.4 Hz), 6.83p (dd, 1H, J = 2.4, 8.9 Hz), 8. Op (d, 
1H, J = 8.9 Hz) . 

5 Sten 4. Preparation of 7-methoxv-3- 
f tr if luoroacetvl ) -isothiochromari-4 -one . 

7-Methoxyisothiochroman-4-one from Step 3 {0.58 
g, 3.0 mmol) was dissolved in tetrahydrofuran (30 mL) 
and cooled to -78°C* A solution of sodium 

10 bistrimethylsilylamide (3.0 mL of a 1.0 M 

tetrahydrofuran solution) was added and the reaction 
stirred for 0.5 hours at -78°C. Trif luoroacetyl 
imidazole (0.41 mL, 3.6 mmol) was added and the 
reaction was warmed to room temperature and stirred 

15 under a nitrogen atmosphere for 16 hours. At this 
time, IN hydrochloric acid (200 mL) was added to the 
reaction followed by extraction with ether (250 mL) . 
The organics were washed with brine (150 mL) , dried 
over MgS04 and concentrated in vacuo. The resulting 

20 yellow oil (0.42 g, 48%) was used without further 
purification. 

Step 5. Preparation of 4- f 1 . 5-dihvdro-7-methoxv-3- 
( tri f luoromethvl ) - f 2 1 benzothiopvrano f 4 . 3 -c 1 nvrazol-1- 

25 y 1 1 benzenesul f onamide . 

A solution of the dione from Step 4 (0.42 g, 1.4 
mmol) and 4-sulphonamidophenylhydrazine hydrochloride 
(0.42 g, 1.8 mmol) were dissolved in ethanol (50 mL) 
and heated to reflux for 16 hours. The reaction was 

30 concentrated in vacuo and the resulting solid was 
dissolved in ethyl acetate (200 mL) . The organics 
were washed with H20 (200 mL) followed by brine (150 
ml), dried over MgS04 and concentrated in vacuo. The 
resulting oil was chromatographed on silica gel 

35 eluting with a gradient of ethyl acetate (from 20- 

50%) in hexane to yield pure tricyclic pyrazole (0.25 
g, 41%): mp 268-270°C; lH NMR (acetone-dfr) 8 = 3.84p 
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(s, 3H), 4.12p (s, 2H), 6.8p (m, 3H) , 7.1p (d, 1H, j 
= 2.4 Hz), 7.81p (d, 2H, J = 6.6 Hz), 7.82p (s, 2H) , 
8.08p (dd, 2H, J = 1.9, 6.6 Hz); 19p NMR (acetone- 
d$) 5 = -62. 9p (s, 3F) . 

5 

EXAMPLE 21 




10 4- [7-Chloro-l, 5-dihydro-3-trif luoromethyl- 
thieno[3 ' ,2 ' : 4 , 5] thiopyrano [3, 2-c]pyrazol-l- 
yl] benzenesulf onamide 

Step X. Preparation of a- (S-ehlorn-2- 

15 thienvlmethvl) -isothiouronium chlnriAm'. 

2-Chloro-5-(chloromethyl)thiophene (14.5 g, 87 
inmol) and thiourea (6.6 g, 87 raol) were dissolved in 
methanol (30 mL) and heated to refltix for 16 hours. 
The reaction was cooled to room temperature and a 

20 precipitate formed. Ether (150 mL) was added to 

complete the precipitation of compound. The crystals 
were isolated by filtration and washed with ether 
(100 mL) . After drying in vacuo, 19.0 g (90%) of 
pure S-(5-chloro-2-thienylmethyl)-isothiouronium 

25 chloride were obtained: *H NMR (CD30D) 5 = 4.83p (s, 

2H), 6.87p (d, 1H, J = 3.8 Hz), 6.96p (d, 1H, J = 3.2 
Hz) . 
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strftn 2. Preparation of Fj-chloro-2- 
thienvlmebhvlmercantoarfil-Tr acid, 

The compound from Step 1 (12.16 g, 50 mmol) and 
chloroacetic acid (7.1 g, 75 mmol) were dissolved in 
5 ethanol (100 mL) and heated to 80°C in a 4-neck flask 
equipped with nitrogen inlet, condenser and addition 
funnel. A solution of NaOH (10 g) in water (100 mL) 
and ethanol (50 mL) was added dropwise over 1 hour to 
the hot solution. The reaction was heated to 100°C 

10 for 4 hours. The reaction was cooled to room 

temperature, acidified with concentrated hydrochloric 
acid (45 mL) and extracted with ether (500 mL) . The 
organic layer was washed with brine (300 mL), dried 
over MgS04 and concentrated in vacuo to yield 11.14 g 

15 (100%) of pure acid which was used without further 
purification: lH NMR (CDCI3) 5 = 3.2p (s, 2H) , 3.98p 

(s, 2H), 6.73p (d, 1H, J = 3.6 Hz) , 6.77p <d, 1H, J = 

3.8 Hz) . 

20 Sr.pp 3 Preparation of 6-ehloro-5 . 6-dihvdro-4H- 
thieno f 2 . 3 -bl thiopvran-4-one 

The acid from Step 2 (4.45 g) was dissolved in 
trif luoroacetic acid (45 mL) . Trif luoroacetic acid 
anhydride (20 mL) was added and the reaction was 

25 stirred under a nitrogen atmosphere for 0.25 hours. 
At this time, TLC showed no starting material. The 
solution was carefully poured into 10% Na2C03 
solution (600 mL) which was stirring vigorously. The 
organics were extracted into ethyl acetate (500 mL) , 

30 washed with brine (300 mL) , dried over MgS04 and 

concentrated in vacuo. The resulting brown solid was 
purified by Si02 chromatography eluting with 10% 
ethyl acetate in hexane to yield of pure intermediate 
(2.5 g, 61%): lH NMR (CDCI3) 6 = 3.33p (d, 2H, J = 

35 0.6 Hz), 3.78p (s, 2H) , 7.1p (s, 1H) . 
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St.eP 4 Preparation of 6-chloro-5 . 6-dihvdro-3- 

trifluQroacetvl-4H-thienQr2.3-b1t:hiQPvran-4-nriP 

The compound from Step 3 (1.03 g, 5.0 mmol) was 
dissolved in tetrahydrofuran (50 mL) and cooled to 
5 -78°C. A solution of sodium bistrimethylsilylamide 
(5.0 mXj of a 1.0 M tetrahydrofuran solution) was 
added and the reaction stirred for 0.75 hours at 
-78°C. Trifluoroacetyl imidazole (0.68 mL, 6.0 mmol) 
was added and the reaction was warmed to room 

10 temperature and stirred under a nitrogen atmosphere 
for 16 hpurs. At this time, IN hydrochloric acid 
(300 mL) was added to the reaction followed by 
extraction with ether (350 mL) . The organics were 
washed with brine (200 mL) , dried over MgS04 and 

15 concentrated in vacuo. The resulting yellow oil was 
used without further purification. 

Step 5 Preparation of 4- H-chloro-l . 5-dihvdro-3- 

trif luoromethvl-thieno f 3 ' , 2 ' : 4 . 5 1 thionvrano f 3 . 2 - 

20 c 1 pvrazol - 1 -vll benzenesul f onamide 

The compound from Step 4 (5.5 mmol) and 4- 
sulphonamidophenylhydrazine hydrochloride (1.47 g, 
6.6 mmol) were dissolved in ethanol (100 mL) and 
heated to reflux for 16 hours. The reaction was 

25 concentrated in vacuo and the resulting solid 

dissolved in ethyl acetate (300 mL) . The organics 
were washed with water (300 mL) followed by brine 
(200 mL) and were then dried over MgS04 and 
concentrated in vacuo. The resulting oil was 

30 chromatographed on silica gel eluting with a gradient 
of ethyl acetate (from 20 - 40%) in hexane. This 
product was first crystallized from ethyl acetate and 
isooctane, then from ethanol and water to yield pure 
4- [7-chloro-l, 5-dihydro-3-trif luoromethyl- 

35 thi no[3* ,2* :4,5]thiopyrano[3,2-c]pyrazol-l- 

yl]benz nesulf onamide [0.35 g, 16% from Step 2]: mp 
218-220°C (dec); iH NMR (CDCI3) 8 = 4. Op (s, 2H) , 



WO 96/09304 



PCT/US95/11403 



134 



10 



15 



20 



6.27p (s, 2H), 7.32p (s, 1H) , 7.61 (d, 2H, J ■ 7.0 
Hz), 8.02p (d, 2H, J = 7.0 Hz); «F NMR (acetone-d£) 
8 = -59.25p (s, 3F) . 



1- [4- ( Aminosulfonyl ) phenyl] -1, 4-dihydro- 
[l]benzothiopyrano [4, 3-c] pyrazol-3- 
carbonitrile 

Step 1. Preparation of 1- f4- (aminosulfonvl) phenyl 1 - 
1 . 4-dihvdro- mbenzothiopvrano f4 . 3-c1pvrazol-3- 
rarhnvamide. 

The compound from Example 8 (11.31 g, 28.3 mmol) 
was placed in a 500 mL flask with methanol (200 mL) , 
anhydrous ammonia was bubbled through the solution, 
the flask was capped and allowed to stand. After 14 
days the reaction was concentrated in vacuo and 
recrystallized from ethyl acetate to give the 
carboxamide as yellow solid (10.14 g, 93%): mp 238- 
242°C; 1H NMR (acetone-dtf) 300 MHz 8.07 (d, J=8.7 
Hz, 2H) 7.72 (d, J=8.7 Hz, 2H) 7.49 (d, J=7.9 Hz, 1H) 
7.30 (br s, 1H) 7.23 (dd, 1H) 7.02 (dd, 1H) 6.91 (d, 
J=7.9 Hz, 1H) 6.80 (br s, 2H) 6.75 (br s, 1H) 4.28 
(s, 2H) . Mass spectrum: M+H=387. 



EXAMPLE 22 




30 



Step 2. Preparation of 1- f 4- (aminosulfonyDPhenvll - 
1 . 4 -dihvdr n- r 1 1 benzoth i nnvrano f 4 . ^ -r. 1 nvrazol-3- 

rarhonitrile 
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Dimethylformamide (10 mL) (DMF) was placed in a 
250 mL flask and cooled to 0°C. Oxalyl chloride (2 
mL, 23 mmol) was added and stirred for 15 minutes. A 
solution of the product from Step 1 (3.34 g, 9 mmol) 
5 in DMF (13 mL) was added and the reaction was stirred 
for 0.8 hours, treated with pyridine (3.8 mL, 47 
mmol), poured into 3N hydrochloric acid (30 mL) and 
filtered to give a solid (2.86 g) . The filtrate was 
extracted with dichloromethane, washed with 3N 

10 hydrochloric acid and with saturated NaHC03, dried 
over MgS04, concentrated in vacuo, combined with the 
previously collected solid, purified by flash 
chromatography on silica gel eluting with 1% 
methanol /dichloromethane, and recrystallized from 

15 dichloromethane /isooctane to give a solid (2.44 g, mp 
220-222°C) which was the DMF adduct of the desired 
product. The DMF adduct (2.44 g) was dissolved in 
dioxane (18 mL) and treated with a 4N solution of 
hydrochloric acid in dioxane (10 mL) . The solution 

20 was stirred at room temperature for 7.25 hours, 
heated to reflux for 42 hours, filtered, and 
concentrated in vacuo. The residue was dissolved in 
methylene chloride, washed wtih water, dried over 
MgS04, and reconcentrated in vacuo to give a brown 

25 foam (2.43 g) which was a mixture of the desired 
product and its adduct with DMF. The mixture was 
purified by flash chromatography on silica gel 
eluting with 40% ethyl acetate/hexane to give the 
desired product as a white solid (0.62 g, 19%): mp 

30 211-213°C; *H NMR (acetone-ds) 300 MHz 8.10 (d, 

J=8.5 Hz, 2H) 7.76 (d, J=8.5 Hz, 2H) 7.54 (d, J=7.7 
Hz, 1H) 7.30 (dd, 1H) 7.07 (dd, 1H) 6.94 (d, J=8.1 
Hz, 1H) 6.82 (br s, 2H) 4.12 (s, 2H) . High 
resolution mass Calc'd. for C17H12N4O2S2 : 368.0402. 

35 Found: 368.0368. 
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EXAMPLE 23 




O 



H 3 CO' 




CF 3 



F 



10 



15 



20 



4- [1, 4-Dihydro-6-f luoro-7 -xnethoxy-3 - 
( tr if luoromethyl ) [ 1 ] benzopyrano [4, 3-c]pyrazol- 
1-yl] benzenesulf onamide 

Step 1. Preparation of 2-f luoro-3-methoxvphenvl) -3- 

oxo-propanoie acid. 

A solution of 2-fluoro-3-methoxybenzyl alcohol 
(1.57 g, 9.22 mmol), chloroacetic acid (1,72 g, 18.2 
mmol), and ethanol (0.04 mL) in 20 mL of anhydrous 
tetrahydrofuran was added to a mixture of sodium 
hydride (2.29 g, 95.2 mmol) in 10 mL of anhydrous 
tetrahydrofuran dropwise over 10 minutes at 0°c. The 
cooling bath was removed and the solution warmed to 
room temperature and then was heated to reflux for 14 
hours. The solution was cooled to room temperature, 
acidified with 3N hydrochloric acid, and extracted 
with ether. The ethereal phase was washed with 
brine, dried over anhydrous MgS04, filtered, and 
concentrated in vacuo to provide a yellow solid (2.04 
g, 100%) that was used directly in the next step: *H 
NMR (CDCI3/3OO MHz) 8.60 (brs, 1H) , 7.08-6.93 (m, 
3H), 4.72 (d, J=1.4 Hz, 2H) , 4.17 (s, 2H) , 3.88 (s, 
3H); 19 F NMR (CDCI3/282 MHz) -141.50 (t) . Mass 
sp ctrum M+Li = 221. 
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Step 2, Preparation of 7-methoxv-8-f Innrn- 

isochroman-4-onP. 

A solution of 2-fluoro-3-methoxyphenyl) -3-oxo- 
propanoic acid from Step 1 (1.96 g, 8.6 mmol) in 4 mL 
5 of trifluoroacetic acid and 2 mL of trif luoroacetic 
anhydride was stirred at room temperature for 1 hour. 
The solution was concentrated in vacuo, the residue 
dissolved in ether, and the ethereal solution was 
washed with saturated aqueous NaHC03, brine, dried 

10 over anhydrous MgS04, filtered and concentrated in 
vacuo to give a solid that was purified by flash 
chromatography to provide 0.37 g (32%) of the desired 
ketone. The aqueous phase from the NaHC03 was 
acidified, extracted with ether, washed with brine, 

15 dried over anhydrous MgS04, filtered, and 

concentrated in vacuo to provide 1.13 g, of recovered 
2-fluoro-3-methoxyphenyl)3-oxo-propanoic acid: mp 
112-118°C; *H NMR (CDCl 3 /300 MHz) 7.86 (dd, J=8.66, 
1.41 Hz, 1H), 7.00 (apparent t, J=8.26 Hz, 1H) , 4.96 

20 <S, 2H), 4.31 (S, 2H), 3.97 (S, 3H) ; 19 F NMR 

(CDCl 3 /282 MHz) -142.2 (d) . Mass spectrum M+ = 196. 

Step 3, Preparation of 7-methoxv-8-f luoro-3- 

(trifluoroacetvl)isochroman-4-nng, 

25 A solution of 7-methoxy-8-f luoro-isochroman-4- 

ohe from Step 2 (370 mg, 1.76 mmol) and ethyl 
trifluoroacetate (290 mg, 2.04 mmol) in 8 mL of 
anhydrous tetrahydrofuran was treated with a solution 
of 25% sodium methoxide in methanol (570 mg, 2.64 

30 mmol). The solution was stirred at room temperature 
for 16 hours, treated with excess 3N hydrochloric 
acid, and extracted with ether. The ethereal extract 
was washed with brine, dried over anhydrous MgSO*, 
filter d and concentrated in vacuo to afford 450 mg 

35 (88%) of pure 7-methoxy-8-f luoro-3- 

(trif luoroacetyl) isochroman-4-one which was used 
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directly in the next step without furth r 
purification. 

Step 4. Preparation cf 4- f 6-f lnoro-1 . 4-dihvdro-7- 

5 methoxv-3 - ( trif luoromethvl ) - f 11 hpnzopvrano f 4 . 3 - 
r 1 pvrazol- 1 -vl 1 henzenesul f onamirtg . 

7 -Me thoxy - 8 - f luoro - 3 - 
(trif luoroacetyl) isochroman-4-one from Step 3 {450 
mg, 1,47 mmol) and 4-sulf onamidophenylhydrazine 

10 hydrochloride (430 mg, 1.92 mmol) were dissolved in 5 
mL of anhydrous ethanol and heated to reflux for 45 
minutes. The solution was concentrated in vacuo and 
the residue was dissolved in ethyl acetate. The 
solution was washed with 3N hydrochloric acid, brine, 

15 dried over anhydrous MgS04, filtered, and 

concentrated in vacuo. The residue was crystallized 
from a mixture of isooctane and ethyl acetate to 
afford 4»[l,4-dihydro-6-fluoro-7-methoxy-3- 
( tr i f luorome thy 1 ) - [ 1 ] benzopyrano [ 4 , 3 - c ] py razol - 1 - 

20 yl]benzenesulfonamide as a white solid (200 mg, 30%): 
mp 289. 5-291. 0°C; *H NMR (acetone d^/300 MHz) 8.12 
(d, J=8.4 Hz, 2H), 7.90 (d, J=8.5 Hz. 2H) , 7.07 (dd, 
J=8.7, 8.5 Hz, 1H), 6.83 (br s, 2H) , 6.75 (d, J=8.7 
Hz, 1H), 5.45 (S, 2H), 3.90 (s, 3H) ; 19 F NMR 

25 (acetone d*/282 MHz) -62.51 (s), -140.97 (d) . High 
resolution mass spectrum Calc'd. for C18H13F4N3O4S: 
443.0563. Found: 443.0570. 



EXAMPLE 24 



30 




O, 



0 
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4- [3-(Dif luorom thyl ) -1 , 5 -dihydro-7 -methyl - 
[2 ] benzothiopyrano [4 , 3-c] pyrazol -1 - 
yl ] benzenesulf onamide 

5 

Step I t Preparation of S- ( 3 -methvlbenzvl ) -isothiouronium 

Chloride . 

Thiourea (26.19 g, 344 mmol) was added to a solution 
of a-chloro-m-xylene (48.21 g, 343 mmol) in methanol (50 
10 mL) . The reaction was heated to reflux and additional 

methanol (10 mL) was added to dissolve all of the thiourea. 
After 64.3 hours, the reaction was filtered and dried in 
vacuo to give a white solid (68.15 g, 92%): mp 182-186 °C. 
, X H NMR (DMSO-d6 300 MHz) 9.34 (br s, 4H) 7.22 <m, 3H) 7.12 
15 (m, 1H) 4.48 (s, 2HJ 2.27 (s, 3H) . 

Step 2. Preparation of 3- (3 -mefchvl phenvlfchio) propanoic 

acid. 

The thiouronium salt from Step 1 (10.99 g, 51 mmol) 
20 was added to sodium chloroacetate (8.86 g, 76 mmol), 
ethanol (95 mL) , and water (10 mL) . After heating to 
reflux, a solution of NaOH (9.05 g, 226 mmol) in water (50 
mL) was added to the reaction dropwise over seven minutes. 
After stirring for 3.6 hours, the reaction was acidified 
25 with concentrated hydrochloric acid, extracted with ether, 
washed with brine, dried over MgS04, and concentrated in 

vacuo to give a white solid (9.95 g, 100%): mp 73-75.5 °C. 
NMR (CDC1 3 300 MHz) 7.16 (m, 4H) 3.83 (s, 2H) 3.12 (s, 

2H) 2.35 (s, 3H) . Mass spectrum: M+=196. 

30 

Step 3. Preparation of 7-methvlisothiochroman-4-one . 

The acid from Step 2 (6.06 g, 31 mmol) was dissolved 
in trifluoroacetic acid (11 mL) , treated with 
trif luoroacetic anhydride (5 mL) and stirred at room 
35 temperature for 0.33 hour. The reaction was poured into 
10% Na2C03 (100 mL) and extracted with eth r, washed with 
brine, dried over MgS04, concentrated in vacuo, and 
recrystallized from ether/hexane to give 7- 
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chloroisothiochroman-4-one (2.25 g, 41%) as a white solid: 
mp 79.5-82 °C. X H NMR (CDC1 3 300 MHz) 7.97 (d, J=8.1 Hz, 

1H) 7.17 (d, J=8.1 HZ, 1H) 7.00 (s, 1H) 3.87 (S, 2H) 3.52 
(s, 2H) 2.37 (s, 3H) . Mass spectrum: M+H=179. 

5 

flfgp 4. Prmara^ i on of 7-methvl-3- 
(flif1iinraar.el -y1 1 i gnt.binrhroman-4-one. 

Ethyl difluoroacetate (1.27 g, 10.3 mmol) was 
dissolved in ether (100 mL) . To the stirred solution was 

10 added 25 weight % sodium methoxide (2.47 ml, 10.8 mmol) 

followed by 7-methylisothiochroman-4-one from Step 3 (1.83 
g, 10.27 mmol) dissolved in ether (50 mL) . The reaction 
was stirred at room temperature for 16 hours and treated 
with IN hydrochloric acid. The organic layer was 

15 collected, washed with brine, dried over MgS04, 

concentrated in vacuo. The crude product was used without 
further purification. 

gfgp Prepar-aHon o f A- f3 - (dif 1 nnrnmethvl ) -1 . 5-DihvdrQ- 

20 7 -mfit-hvl- T 7 1 hf>n7.nfhinnvrano f 4 . 3 -duvrazol-l- 
yl 1benzen«"="1 frmamide. 

4-Sulfonamidophenylhydrazine hydrochloride (2.67 g, 
11.9 mmol) was added to a stirred solution of the diketone 
from Step 4 (2.35 g, 9.17 mmol) in ethanol (75 mL) . The 
25 reaction was heated to reflux and stirred for 16 hours. 

The reaction was concentrated in vacuo and the residue was 
dissolved in ethyl acetate, washed with water and brine, 
dried over MgS04, concentrated in vacuo, and crystallized 
from ethyl acetate/ isooctane to give the pyrazole as a 
30 white solid (1.98 g, 53%): X H NMR (acetone-d6 300 MHz) 

2.34 (s, 3H), 4.06 (s. 2H) , 6.8 (m, 3H) , 6.96 (t. 1H, J = 
54 HZ), 7.0 (m, 1H), 7.34(s, 1H) , 7.78 (d, 2H, J = 8.66 
Hz), 8.06 (d, 2H, J = 8.66 Hz). 19 F NMR (acetone-d6 282 
MHz) -115.5. d, J = 54 Hz. 



35 
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EXAMPLE 



25 



cr 




CF 2 H 



10 



15 



20 



25 



4- [7-Chloro-3- (dif luoromethyl ) -1 , 5-dihydro- 

[2]benzothiopyrano [4, 3-c]pyrazol-l- 
yl ] benaenesulf onamide 

Step 1. — Preparation of s- fVphiorohmwn - isnfhim.mninm 

chloride. 

3-Chlorobenzyl chloride (24.2 g, 0.15 mol) and 
thiourea (11.4 g, 0.15 mol) were dissolved in methanol (70 
mL) and heated to reflux for 16 hours. The reaction was 
cooled to room temperature and a precipitate formed. Ether 
(150 mL) was added to complete the precipitation of 
product. The crystals were isolated by filtration and 
washed with ether (100 mL) . After drying in vacuo, 31.9 g 
(90%) of pure S- (3-chlorobenzyl) - isothiouronium chloride 
was obtained: NMR (CD3OD) 4.43(s, 2H) 7.36(s, 3H) 
7.47(s, 1H). 

Stfil) 2 . Preparation of 3-rhlnrnhan^l m prrant- oarg|-ir arHH 

5- (3 -Chlorobenzyl) -isothiouronium chloride from Step 1 
(11.86 g, 50 mmol) and chloroacetic acid (7.1 g, 75 mmol) 
were dissolved in ethanol (100 ml) and heated to 80 °C in a 
4-neck flask equipped with nitrogen inlet, condenser and 
addition funnel. A solution of NaOH (10 g) in H20 (100 mL) 
and ethanol (50 mL) was added dropwise over 1 hour to this 
hot solution. The reaction was then heated to 100 °c for 4 
hours. The r action was cooled to room temperature, 
acidified with concentrated hydrochloric acid (45 mL) and 
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extracted with ether (500 mL) . The organic layer was 
washed with brine (300 ml), dried over MgS04 and 
concentrated in vacuo to yield 10.84 g (100%) of 3- 
chlorobenzylmercaptoacetic acid which was used without 
5 further purification: X H NMR (CDCI3 300 MHz) 3.08 (s, 2H) 
3.80 (s, 2H) 7.23 (m, 3H) 7.34 (s, 1H) , 9.07 (broad s, 1H) . 

fir-en 3. Prep aration of 7-chlr>rnisothiorhronian-4-orie . 

3-Chlorobenzylmercaptoacetic acid (Step 2) (3.35 g) 
10 was dissolved in trifluoroacetic acid (50 mL) . 

Trif luoroacetic acid anhydride (25 mL) was added and the 
reaction was heated at reflux, under nitrogen, for 16 
hours. The solution was carefully poured into 10% Na2C0 3 

solution (500 mL) which was stirring vigorously. The 
15 organics were extracted into ether (500 mL) and washed with 

brine (300 mL) , dried over MgS04 and concentrated in vacuo. 

The resulting brown solid was purified by Si02 

chromatography, eluting with a 0-10% gradient of ethyl 

acetate in hexane to yield 7-chloroisothiochroman-4-one, 
20 (1.57 g, 51%): X H NMR (CDCI3 300 MHz) 3.49 (d, 2H, J =0.8 

Hz), 3.8 (s, 2H), 7.16 (m, 1H) , 7.3 (dd, 1H, J = 2.0, 8.4 

Hz) , 7.96 (d, 1H, J = 8.5 Hz) . 

gt-f>n A. P rpnararion of 7-chl oro-3- (di f luoroacetvl) 
25 i gnrhioehroman-4-one. 

Ethyl difluoroacetate (1.37 g, 11.1 mmol) was 
dissolved in diethyl ether (100 mL) . To the stirred 
solution was added 25 weight % sodium methoxide (2.7 ml, 
11.7 mmol), followed by 7-chloroisothiochroman-4-one (Step 

30 3) (2.2 g, 11.1 mmol) dissolved in diethyl ether (50 mL) . 
The reaction was stirred at room temperature for 16 hours, 
then treated with IN hydrochloric acid. The organic layer 
was collected, washed with brine, dried over MgS04, 
concentrated in vacuo. The crude product was used without 

35 further purification. 
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Step 5, Preparation of 4- f7-chloro-3- Mi f luoromethvl ) -1 . 5- 

dihvdro- r 2 1 benzothiopvrano \ 4 . 3 -rlnvrarol -1- 

yllbenzenesulfonflmiflei 

A mixture of the product from Step 4 (11.1 mmol) and 
5 4-sulphonamidophenylhydrazine hydrochloride (3.2 g, 14.4 
mmol) were dissolved in ethanol (100 mL> and heated to 
reflux for 16 hours. The reaction was concentrated in 
vacuo and the resulting solid was dissolved in ethyl 
acetate (200 mL) . The organics were washed with water (200 

10 mL) , brine (150 mL) , dried over MgS04 and concentrated in 
vacuo. The resulting oil was chromatographed on Si02 
eluting with a gradient of ethyl acetate (from 10-50%) in 
hexane to yield pure tricyclic pyrazole (1.9 g, 40%): *H 
NMR (acetone-d6 300 MHz) 4.13 (s, 2H) , 6.8 (s, 2H) , 6.9 (m, 

15 1H), 7.0 {t, 1H, J = 78 Hz), 7.25 (m, 1H) , 7.6 (s, 1H) , 
7.8 <d, 2H, J s 8.66 Hz), 8.1 (d, 2H, J = 8.66 Hz). 19 F 
NMR (acetone-ds 282 MHz) -115.5 (d, J = 78 Hz). 

EXAMPLE 26 

20 

NH 2 




4- [1, 5-Dihydro-7-methoxy-3- ( tri f luoromethyl ) - 
[2]benzopyrano [4, 3-c] pyrazol -1 - 
25 yl ] benzenesulf onamide 

Step 1. Preparation of 3- (3-methoxvbenzvloxv) aeef.ie acid. 

A suspension of sodium hydride (5.49 g, 0.217 mol) in 
80 mL of anhydrous THF was cooled to 0 °C and treated with 
30 a solution of 3-methoxybenzyl alcohol (10.0 g, 72.4 mmol) 
and chloroacetic acid (10.26 g, 0.108 mol) in 80 mL of THF 
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over ca. 0.25 hour. The solution was stirred at 0 °C for 2 
hours and then warmed to room temperature for 14 hours. 
The solution was cooled to 0 °C, treated with 50 mL of 6N 
HC1 and extracted with dichloromethane. The 
5 dichloromethane solution was washed with brine, dried over 
anhydrous MgS04, filtered and concentrated in vacuo to 
afford 13.48 g (95%) of pure 3- (3-methoxybenzyloxy) acetic 
acid that was used directly in the next step: *H NMR 
(CDC13 300 MHz) 7.31-7.26 (m, 1H) , 6.94-6.85 <m, 3H) , 4.63 
10 (s, 2H), 4.15 (s, 2H), 3.82 (s, 3H) . 

Sfgn 2. Preparation of 7-methoxvisochroman-4-one . 

A solution of 3- (3-methoxybenzyloxy) acetic acid (Step 
1) (6.50 g, 33.1 mmol) in 20 mL of trif luoroacetic acid was 

15 treated with trif luoroacetic anhydride (5.15 g, 36.4 mmol) 
and stirred at room temperature for 0.75 hour. The 
solution was concentrated in vacuo and the residue was 
purified by flash chromatography over silica gel eluting 
with 10% ethyl acetate in hexane to afford 3.96 g (67%) of 

20 7-methoxyisochroman-4-one: X H NMR (CDC13/300 MHz) 8.01 (d, 
J=8.66 Hz, 1H) , 6.90 (dd, J=8.66, 2.42 Hz, 1H) , 6.65 (d, 
J=2.42 Hz, 1H), 4.84 (s, 2H) , 4.32 (s, 2H), 3.87 (s, 3H) . 

Sten 3. Prpnaratiori of 4- \ 1 - 5-dihvdro-7-methoxv-3- 
25 f tr i f luor ompf hvl ) - f 2 1 henzonvrano f 4 . 3 -r 1 nvrazol - 1 - 

y 1 1 benzenftRul f onamide ■ 

A mixture of 7-methoxyisochroman-4-one (3.96 g, 22.2 
mmol) and ethyl trif luoroacetate (2.90 mL, 5.8 mmol) was 
dissolved in 30 mL of diethyl ether and treated with a 

30 solution of 25% sodium methoxide in methanol (5.8 mL, 26.7 
mmol) . The solution was stirred at room temperature for 1 
hour. The solution was diluted with IN HCl and extracted 
with ethyl acetate, washed with brine, dried over anhydrous 
MgS04, filtered and concentrated in vacuo to afford a 

35 solid. The crude reaction product was dissolved in 50 mL 
of ethanol and treated with 4-sulfonamidophenylhydrazine 
hydrochloride (5.47 g, 24.4 mmol). This solution was 
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heated to reflux for 3.5 hours, cooled to room temperature, 
diluted with 100 mL of IN HCl. After cooling the solution 
to 0 °C for ca. 0.5 hour, crystals of pure 4- [1, 5-dihydro- 
7 -me thoxy- 3 - ( tr if luoromethy 1 ) - [ 2 ] benzopyrano [4,3- 
5 c]pyrazol-l-yl]benzenesulfonamide formed that were isolated 
by filtration and dried in vacuo to afford 7.56 g (80%): mp 
275 °C (dec). ^-H NMR (CDCI3 300 MHz) 7.91 (d, J=8.66 Hz, 

2H), 7.54 (d, J=8.66 Hz, 2H) , 6.69-6.54 (m, 5H) , 5.07 (s, 
2H) , 3.63 (s, 3H) . 19 F NMR (CDCI3 282 MHz) -62.01(s). 

10 Anal, calc'd. for C19H14F3N3O4S: C, 50.82; H, 3.32; N, 

9.88; S, 7.54. Found: C, 50.93; H, 3.38; N, 9.94; S, 7.57. 



EXAMPLE 27 



15 





4- [1, 5-Dihydro-7, 8, 9-tr±methoxy-3- 
( trif luoromethyl) - [2] benzopyrano [4 , 3-c] pyrazol-1- 
yllbenzenesulf onamide 

Step 1. P rmaration of 3- (3 . 4 . 5-fcrimathoxvbenzvloxv) acetic 

acid. 

A suspension of sodium hydride (10.2 g, 0.403 mol) in 
80 mL of anhydrous THF was cooled to 0 °C and treated with 
a solution of 3, 4, 5-trimethoxybenzyl alcohol (8.00 g, 40.4 
mmol) and chloroacetic acid (7.63 g, 80.7 mmol) in 80 mL of 
THF over 1 hour. The solution was stirred at 0 °C for 1 
hour and heated to reflux for 14 hours. The solution was 
cooled to 0 °C, treated with 30 mL of methanol, 10 mL of 
water, and then the solution was extracted with 
dichloromethane . The dichloromethane solution was washed 



20 



25 



30 
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with brine, dried over anhydrous MgS04, filter d and 
concentrated in vacuo to afford 10,4 g, 100% of pure 3-(3- 
methoxybenzyloxy) acetic acid that was used directly in the 
next step. 

5 

Srgp 7. Prep aration of 6 . 7 . 8-trimethoxvisochroman-4-one. 

A solution of 3- (3, 4, 5-trimethoxybenzyloxy) acetic acid 
(Step 1) (10.0 g, 39 mmol) in 30 mL of trif luoroacetic acid 
was treated with trif luoroacetic anhydride (15 mL) and 
10 stirred at room temperature for 20 minutes. The solution 
was concentrated in vacuo and used directly in the next 
step without purification: ^-H NMR (CDCI3 300 MHz) 6.56 (s, 
2H), 4.58 (s, 2H), 4.16 <s, 2H) , 3.86 (s, 6H) , 3.83 (s, 
3H) . 

15 

gt-gp 1. Prepar ation of 4- fl . 5-dihvdro-7 , 8 . 9-t.rimethOXY-3- 
Jri^fltiorometh vl W r21benzorwranor4 . 3-clPvrazol-l- 
yl 1 benzenesul f onamide . 

The crude product from Step 2 was dissolved in 40 mL 
20 of diethyl ether, mixed with ethyl trifluoroacetate (3.35 
mL, 28.1 mmol), treated with 25% sodium methoxide in 
methanol (10 mL, 30.7 mmol) and stirred at room temperature 
for 16 hours. The solution was diluted with 30 mL of IN 
HC1, extracted with ethyl acetate, washed with brine, dried 

25 over anhydrous MgS04, filtered and concentrated in vacuo to 
afford 6.3 g of an oil. The oil was dissolved in ethanol, 
mixed with 4-sulfonamidophenylhydrazine hydrochloride (6.3 
g, 28.2 mmol) and the solution was heated to reflux for 16 
hours. The solution was cooled to room temperature, 

30 diluted with 30 mL of IN HC1, extracted with ethyl acetate, 
washed with brine, dried over anhydrous MgS04, filtered and 
concentrated in vacuo to afford a solid that showed two 
major components by TLC . The material was purified by 
flash chromatography over silica gel, eluting with 20% 

35 ethyl acetat in hexane to afford 877 mg of material that 
was crystallized from hexan to afford 400 mg (2%) of pure 
4 - t 1 , 5 -dihydro- 6 ,7,8 - t r imethoxy- 3 - (trif luorome thy 1 ) - 
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[ 2 ] benzopyrano [ 4 , 3 -c ] pyrazol - 1-y 1 ] benzenesul f onamide from 
3-(3,4,5-trimethoxybenzyloxy)acetic acid: mp 130 °C. X H 
NMR (CDCI3 300 MHz) 7.99 (d, J=8.66 Hz, 2H) , 7.63 (d, 
J=8.66 Hz, 2H), 6.65 (s, 1H) , 5.13 (s, 2H) , 4.83 (s, 2H) , 
5 3.92 (s, 3H), 3.76 (s, 3H) , 3.26 (s, 3H) . NMR (CDCI3 

282 MHz) -62.10(s). High resolution mass spectrum calc'd. 
For C 20 H 18 F 3 N3O 6 S: 485.0885. Found: 485.0779. 

EXAMPLE 2 8 

10 

NH 2 




4 - [1, 5-Dihydro-7-methyl-3- ( trifluoromethyl ) - 
[2] benzopyrano [4, 3-c] pyrazol-1- 
yllbenzenesulf onamide 

Step 1. — Preparation of 3- n-methvlhPnT vioxviacPi-ir 

A suspension of sodium hydride (1.96 g, 75.6 mmol) in 
80 mL of anhydrous THF was cooled to 0°C and treated with a 
solution of 3-methylbenzyl alcohol (3.16 g, 25.9 mmol) and 
chloroacetic acid (3.67 g, 38.8 mmol) in 80 mL of THF over 
ca . 1 hour . The solution was stirred at 0 °C for 1 . 5 hours 
and heated to reflux for 16 hours. The solution was cooled 
to 0 °c, treated with 50 mL of 6N HC1 and extracted with 
dichloromethane . The dichloromethane solution was washed 
with brine, dried over anhyd. MgS04, filtered and 
concentrated in vacuo to afford 2.67 g (57%) of pure 3- (3- 
methylbenzyloxy) acetic acid that was used directly in the 
next step. X H NMR (CDCI3 300 MHz) 7.28-7.12 (m, 4H) , 4.62 
(s, 2H), 4.14 (s, 2H), 2.36 (s, 3H) . 



20 



25 



30 



Step 2^ Preparation of 7-methvlisochroman-4-one 
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A solution of 3- ( 3 -methylbenzyloxy) acetic acid (Step 
1) {2.67 g, 14.8 nunol) in 25 mL of trif luoroacetic acid was 
treated with trif luoroacetic anhydride (2.5 mL, 17.8 mmol) 
and stirred at room temperature for 16 hours. The solution 
5 was concentrated in vacuo and the residue was dissolved in 
dichloromethane, washed with sat. aq. NaHC03, brine, dried 
over anhyd. MgS04, filtered and concentrated in vacuo to 
afford an oil, 1.45 g, 60%. Examination of the NMR 
spectrum revealed that the product was a 3:1 mixture of 7- 

10 methylisochroman-4-one : 5-methylisochroman-4-one . Flash 
chromatography of the mixture eluting with 10% ethyl 
acetate in hexane provided the desired isomer 7- 
methylisochroman-4-one ^H NMR (CDCI3 300 MHz) 7.94 (d, 
J=7.86 Hz, 1H), 7.22 (d, J=7.86 Hz, 1H) , 7.02 (s, 1H) , 4.85 

15 (s, 2H), 4.35 (s, 2H) , 2.42 (s, 3H) ] . 

^t-gp 1. Prepa ration of 4- fl , 5-d.ihvdro-7-mftthvl-3- 
( flnnrometh vl 1 - T2 1 ben^Qwrann f 4 . 3 -cl pvrazol-l- 
ynbenzePAflnlfnnamide. 

20 The product from Step 2 was dissolved in 20 mL of 

diethyl ether, mixed with ethyl trif luoroacetate (0.12 mL, 
9.5 mmol), treated with 25% sodium methoxide in methanol 
(2.2 mL, 10.4 mmol) and stirred at room temperature for 16 
hours. ThjB solution was diluted with 10 mL of IN HC1, 

25 extracted with ethyl acetate, washed with brine, dried over 
anhydrous MgS04, filtered and concentrated in vacuo to 
afford an oil. The oil was dissolved in ethanol, mixed 
with 4-sulfonamidophenylhydrazine hydrochloride (2.12 g, 
9.5 mmol) and the solution was heated to reflux for 3 

30 hours. The solution was cooled to room temperature and 
diluted with 30 mL of 0.5N HCl. The solution was chilled 
in an ice bath, whereupon crystals formed that were 
isolated by filtration and dried in vacuo to afford 1.27 g, 
36% of pure product: mp 285 °C (dec). X H NMR (CDCI3 300 

35 MHz) 8.05 (d, J=8.66 Hz, 2H) , 7.70 (d, J=8.66 Hz, 2H) , 7.05 
(s, 1H), 6.97 (d, J=7.96 Hz, 1H) , 6.77 (d, J=7.96, 1H) , 
5.20 (s, 2H), 2.31 (s, 3H) . 19 F NMR (CDCI3 282 MHz) 
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-62.11(s). High resolution mass spectrum calc'd. for 
C 18 H 15 F 3 N 3°3 S <MH + >- 410.0786. Found: 410.0754. 



EXAMPLE 29 



H 2 N^ 




CF 3 



F 



4 - [ 6 , 8 -D± f luoro- 1 , 5 -dihydro -7 -methoxy- 3 - 
( tr i £ luoromethy 1 ) [ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 



Step 1. Preparation of 2 . 6-dif luoroanisole. 

A solution of 2, 6-dif luorophenol {30.00 g, 230 mmol) 
in 2.5 N sodium hydroxide (95 mL, 238 mmol) was treated 

15 with dime thylsul fate (33.32 g, 264 mmol) and stirred for 
3.3 hours at 50 °C. Additional dimethylsulfate (13.33 g, 
105 mmol) was added and the reaction was stirred another 
0.6 hour. The reaction mixture was extracted with ethyl 
acetate, washed with 2.5 N sodium hydroxide, brine, dried 

20 over MgS04, and concentrated in vacuo to give a clear oil 
(25.93 g, 78%): X H NMR (CDCI3 300 MHz) 6.87 <m, 3H) 3.98 
(s, 3H); 19 F NMR (CDCI3 282 MHz) -129.48 (t) . Mass 
spectrum: M+=144. 

25 Step 2. Preparation of 2 . 4-dif lnr^o-3-methowbenzoic acid. 

A solution of potassium tert-butoxide (22.74 g, 203 
mmol) in anhydrous tetrahydr of uran (235 mL) was cooled to 
-78 °C and treated with a 1.6 M solution of n-butyllithium 
(120 mL, 192 mmol) in hexanes. After stirring for 30 

30 minutes, 2, 6-dif luoroanisole (Step 1) (25.89 g, 180 mmol) 
was added and the reaction was stirred an additional 7.4 



10 



1-yl ] benzenesulf onamide 
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hours. The r action was poured into dry ice and warmed to 

room temperature. Water (250 mL) was added, and after 

extracting with ether (160 mL) , the aqueous layer was 

acidified with concentrated HCl, and filtered to give a 
5 yellow solid (3.71 g, 11%): mp 176-182 °C. X H NMR (CDC1 3 

300 MHz) 7.70 (m, 1H) 6.98 (m, 1H) 4.01 (s, 3H) ; 19 F NMR 
(CDCI3 282 MHz) -119.06 (m) -123.33 (m) . Mass spectrum: 

M+Li=195. 

10 Step 3, Preparation of 2 . 4-dif luoro-3-methoxvbenzvl 
alcohol. 

A solution of 2, 4-dif luoro-3-methoxybenzoic acid (Step 
2) (3.65 g, 19 mmol) in anhydrous tetrahydrofuran (24 mL) 
was cooled in an ice bath, and treated with borane dimethyl 

15 sulfide complex (4 mL, 40 mmol). The reaction was stirred 
at room temperature for 17 hours, quenched by the slow 
addition of methanol, and concentrated in vacuo. The 
residue was dissolved in ethyl acetate, washed with NaHC03, 
brine, dried over MgS04, and concentrated in vacuo to give 

20 a brown oil (2.93 g, 87%): *H NMR (CDCI3 300 MHz) 7.01 (m, 
1H) 6.86 (m, 1H) 4.66 (s, 2H) 3.97 (s, 3H) ; 19 F NMR (CDCI3 
282 MHz) -129.67 (m) -135.09 (m) . Mass spectrum: M+=174. 

Steo 4, Preparation of 2 . 4-dif luoro-3-methoxvbenzvl 

25 chloride > 

A solution of 2, 4-dif luoro-3-methoxybenzyl alcohol 
(Step 3) (2.93 g, 17 mmol) in concentrated HCl (15 mL) was 
treated with HCl gas for 3 minutes. The reaction was 
stirred at room temperature (21 hours) . The reaction 

30 mixture was extracted with ether, dried over MgS04, and 
concentrated in vacuo to give a brown oil (2.30 g, 71%): 
^-H NMR (CDCI3 300 MHz) 7.03 (m, 1H) 6.89 (m, 1H) 4.58 (s, 
2H) 4.01 (s, 3H); 19 F NMR (CDCI3 282 MHz) -127.88 (m) 

-132.78 (m) . Mass spectrum: M+=192. 

35 

Step 5. Prepa ration of S- 12 , 4-dif luoro-3-methoxvbenzvl) - 
isothiouronium chloride. 
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Thiourea (0.90 g, 12 mmol) was added to a solution of 

2,4-difluoro-3-methoxybenzyl chloride (Step 4) (2.30 g, 12 

mmol) in methanol (7 mL) . The reaction was heated to r flux 

for 2.9 hours and concentrated in vacuo to give a white 
5 solid (3.18 g, 100%): mp 144-151 °C. ^-H NMR (DMSO-d 6 300 

MHz) 9^35 (br. d, 3H) 7.26 (m, 1H) 7.15 (m, 1H) 4.57 (s, 
2H) 3.91 (s, 3H); 19 F NMR (DMSO-d 6 282 MHz) -128.73 (m) 

-131.41 (m). 

10 fitep 6. Preparation of 3-(2,4-difluoro-3- 
methoxYPhenylthio) propanoic acid. 

A 100 mL flask was charged with the thiouronium salt 
from Step 5 (3.18 g, 12 mmol), sodium chloroacetate (2.36 
g, 20 mmol), ethanol (10 mL) , and water (10 mL) . After 

15 heating to reflux, a solution of NaOH (2.51 g, 63 mmol) in 
water (10 mL) was added to the reaction dropwise. After 
stirring for 15.5 hours, the reaction was acidified with 
concentrated HCl, extracted with ether, washed with brine, 
dried over MgS04, concentrated in vacuo, and recrystallized 

20 from ether /hexane to give a brown oil (2.33 g, 70%): 1 H 
NMR (CDCI3 300 MHz) 8.4 (br. s, 1H) 6.98 (m, 1H) 6.85 (m, 
1H) 3.99 <S, 3H) 3.85 (s, 2H) 3.17 (s, 2H) ; 19 F NMR (CDCI3 
282 MHz) -129.33 (m) -132.16 (m) . Mass spectrum: M+Li=255. 

25 Stm 7, Preparation of 6 . 8-dif luoro-7- 

methoxYisothiochrpman-4-Qne ■ 

The acid from Step 6 (2.30 g, 9.3 mmol) was dissolved 
in trifluoroacetic acid (10 mL) , treated with 
trif luoroacetic anhydride (5 mL) and stirred at room 
30 temperature for 1.3 hours. The reaction was poured into 
10% Na 2 C0 3 (150 mL) and extracted with ethyl acetate, 

washed with brine, dried over MgS04# and concentrated in 
vacuo to give a brown solid (0.45 g) which was used in the 
next step without further purification. 

35 

Step 8. Preparation of 6 . 8-d if luoro-7-mgthoxv- 3- 
(trifluoroacetvl) isothiochroman-4-one ■ 
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Ethyl trifluoroacetate (0.30 g, 2.1 mmol) was added to 
a solution of the isothiochromanone from Step 7 (0.45 g, 
2.0 mmol) in ether (5 mL) . The reaction was treated with 
25 weight % NaOMe (0.52 g, 2.4 mmol) and stirred at room 
5 temperature for 6.5 hours, then treated with 3N HC1. The 
organic layer was collected, washed with brine, dried over 
MgS04, and concentrated in vacuo to give a brown oil (0.43 
g) which was used in the next step without further 
purification, 

10 

Step 9. Preparation of 4- f 6. 8-dif luoro-1 . 5-dihvdro-7- 
methoxv-3- ( trif luoromethvl ) f 2 1 benzothionvrano f 4 ,3 - 
c 1 nvrazol -1-vl 1 benzenesul f onami dp . 

The 4-sulfonamidophenylhydrazine hydrochloride (0.38 
15 g, 1.7 mmol) was added to a stirred solution of the 

diketone (Step 8) (0.43 g, 1.3 mmol) in ethanol (10 mL) . 
The reaction was heated to reflux and stirred for 16.6 
hours. The reaction mixture was filtered, and the filtrate 
was concentrated in vacuo, dissolved in ethyl acetate, 
20 washed with water and brine, dried over MgS04, concentrated 
in vacuo, and passed through a column of silica gel to give 
the pyrazole as a brown oil (0.23 g, 37%) : *H NMR 
(acetone-d 6 300 MHz) 8.11 (d, J=8.7 Hz, 2H) 7.87 (d, J=8.7 

Hz, 2H) 6.84 (br s, 2H) 6.57 (d, J=11.9 Hz, 1H) 4.20 (s, 
25 2H) 4.03 (t, J=1.0 Hz, 3H) ; 19 F NMR {acetone-d 6 282 MHz) 

-63.33 (s) -130.85 (m) -132.61 (m) . High resolution mass 
spectrum calc'd. for £23^2*5^0382: 477.0240. Found: 

477.0205. 
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EXAMPLE 30 




5 4- [3- (Dif luoromethyl) -1, 5-dihydro-7- 

methyl [2] benzopyrano [4 , 3 -c] pyrazol-l- 
yl ] benzeneeulf onamide 

Step 1, Preparation of (3-methYlPhenYl)-3"QXQ-prQPanQic 

acid . 

A solution of 3 -methylbenzyl alcohol (4.93 g, 40 
mmol), chloroacetic acid (7.68 g, 81 mmol), and ethanol 
(0.04 mL) in 100 mL of anhydrous tetrahydrofuran was added 
to a mixture of sodium hydride (16.12 g, 403 mmol) in 50 mL 
anhydrous tetrahydrofuran dropwise over 55 minutes at 0 °C. 
The cooling bath was removed and the solution was heated to 
reflux for 14.25 hours. The solution was cooled to room 
temperature, quenched with water and extracted with ether. 
The aqueous layer was acidified, extracted with ether, 
washed with brine, dried over MgS04, and concentrated in 
vacuo to give (3-methylphenyl) -3-oxo-propanoic acid as an 
orange oil (6.58 g) which also contained chloroacetic acid. 
The oil was used in the next step without purification. 

25 Step 2. Preparation of 7-methvlisochroman-4-one . 

The acid from Step 1 (6.58 g, 36 mmol) was dissolved 
in trifluoroacetic acid (20 mL) , treated with 
trif luoroacetic anhydride (11 mL) and stirred at room 
temperature for 14.75 hours. The reaction was poured into 

30 10% Na 2 C03 (150 mL) and xtracted with ether, washed with 

brine, dried over MgS04, concentrated in vacuo, and passed 



10 
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through a column of silica gel with 15% ethyl 
acetate/hexane to give a yellow solid (1.09 g, 18%): ^-H 
NMR (CDC13 300 MHz) 7.95 (d, J=7.9 Hz, 1H) 7.23 (d, J=7.9 
Hz, 1H) 7.02 (S, 1H) 4.35 (s, 2H) 4.34 (s, 2H) 2,42 (s, 
5 3H). 

Step 3. Preparation of 3- (di f Inoroacetvl ) -7- 
methyl isochroman- 4 -one . 

Ethyl dif luoroacetate (1.02 g, 8.2 mmol) was added to 

10 a solution of the isochromanone from Step 2 (1.07 g, 6.6 
mmol) in. ether (20 mL) . The reaction was treated with 25 
weight % NaOMe (1.89 g, 8.7 mmol) and stirred at room 
temperature for 3.1 hours. The reaction mixture was 
filtered to give a yellow solid which was dissolved in 3N 

15 HC1, extracted with ether, washed with brine, dried over 
MgS04, and concentrated in vacuo to give a yellow solid 
(0.79 g) which was used in the next step without further 
purification. 

20 Step 4. Preparatio n of 4- f 3- (dif ltiornmethvll -1 . S-dihvdro-7- 
methvir21ben^opvra npr4-3-g1Pvrazol-l-vnbenzRnesulfonamide. 

4-Sulfonamidophenylhydrazine hydrochloride (0.77 g, 
3.4 mmol) was added to a stirred solution of the diketone 
from Step 3 (0.75 g, 3.1 mmol) in ethanol (10 mL) . The 

25 reaction was heated to reflux and stirred for 2.25 hours. 
The reaction mixture was filtered while hot and 
recrystallized from ethyl acetate/hexane to give a yellow 
solid (0.41 g, 34%) : mp 178-179 °C (dec). X K NMR (DMSO-d 6 

300 MHz) 8.00 (d, J=8.7 Hz, 2H) 7.84 (d, J=8.5 Hz, 2H) 7.56 
30 (br s, 2H) 7.25 (s, 1H) 7.12 (t, J=53.6 Hz, 1H) 7.08 (d, 
J=8.1 Hz, 1H) 6.72 (d, 8.1 Hz) 5.28 (s, 2H) 2.29 (s, 3H) ; 
19 F NMR (DMSO-d 6 282 MHz) -114.42 (d) . High resolution 
mass spectrum calc'd. for C 18 H 15 F2N30 3 S: 391.0802. Found: 

391.0798. 



35 
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EXAMPLE 3 1 




[2]benzothiopyrano [4, 3 -c] pyrazol-1- 
yl] benzene sulfonamide 

step l. Preparation of S- f 3-f luorobenzvl) -isothiouronium 

io chloride, 

A solution of 3-f luorobenzyl chloride (49.95 g, 0.346 
mol) dissolved in 60 mL of anhydrous methanol was treated 
portion wise with thiourea (26.30 g, 0-346 mol) over a 
period of 0.25 hour at room temperature. The solution was 
15 warmed to reflux for 0.5 hour, cooled to 5 °C and the 
product was isolated by filtration to afford 59.17 g. 
Concentration of the filtrate and chilling in an ice bath 
afforded an additional 9.93 g of pure S-(3- 
fluorobenzyl) isothiouronium chloride (96%): mp 201-203 °C. 

20 

Step 2. Prep aration of 3- luoroohenvl thiol propanoic 
acid. s- (3 -Fluorobenzyl) -isothiouronium chloride from 

step 1 (25.0 g, 94 mmol) was added to sodium chloroacetate 
(16.4 g, 141 mmol), sodium hydroxide pellets (15.0 g, 376 

25 mmol), ethanol (150 mL) , and water (100 mL) . This mixture 
was stirred for 16 hours at room temperature, then 
concentrated hydrochloric acid was added to pH 1. The 
solution was extracted with ether (2 X 100 mL) , combined 
and washed with brine, dried ov r MgS04, and cone ntrated. 

30 A brown solid was recrystallized from ether /hexanes (18.7 
g, 95%) : mp 86-88 °C. 
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Step 3. Preparation of 7-f luoroigothioehrnman-4-one. 

3- (3 -Fluorophenylthio) propanoic acid from step 2 (18.0 
g, 90 mmol) was dissolved in trif luoroacetic acid (30 mL) , 
treated with trif luoroacetic anhydride (90 mL) and heated 
5 to reflux for 16 hours. Ether (200 mL) was added/ and the 
mixture was washed with saturated aqueous NaHC03 solution 
(2 X 150 mL) and water. After drying over MgS04 / the 
solution was concentrated to a brown solid (13.0 g,' 79%). 
This material was used in the next step without further 
10 purification or characterization. 

Step 4, Preparation of 3-dif luoroacetvl-7-f luoro- 

isothioehroman-4-one. 

7-Fluoroisothiochroman-4-one from step 3 (2.0 g, 11 
15 mmol) was dissolved in anhydrous ethyl ether (50 mL) . 
Sodium methoxide 25% in methanol (2.61 g, 12 mmol) and 
ethyl difluoroacetate (1.49 g, 12 mmol) were added. After 
stirring for 16 hours at room temperature the mixture was 
washed with 1 N hydrochloric acid, brine, and water, dried 
20 over MgS04 and concentrated. This crude material was used 
in the next step without further purification or 
characterization. 

Step 5, Preparation of 4- f 3- (dif luoromethvl) -1 . 5-dihvdro- 

25 7 -f luoro- f 2 1 benzothioovrano f 4 . 3 -cl pvrazol-1- 
vl 1 hpngpnftfitil f nnamide . 

7-Fluoro-3- (difluoroacetyl)isothiochroman-4-one from 

Step 4 (2.9 g, 11 mmol) was dissolved in ethanol (100 mL) , 

and 4-sulfonamidophenylhydrazine hydrochloride (2.68 g, 12 

30 mmol) was added. The mixture was heated to reflux for 16 

hours. After cooling, water was added until crystals 

appeared. A dark brown solid was collected by filtration 
(1.7 g, 37%): mp 260-262 °C. X H NMR (DMSO-dg 300 MHz) 7.96 

(d, J=8.4 Hz, 2H), 7.75 (d, J=8.4 Hz, 2H) , 7.54 (s, 2H) , 
35 7.42 (dd, J=2.7, 9-3 Hz, 1H) , 7.17 (t, J=53.7 Hz, 1H) , 7.09 
(dt, J=2.4, 8.4 Hz, 1H), 6.77 (dd, J=5.4, 8.7 Hz, 1H) , 4.15 
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(s, 2H) . Anal, calc'd. for C 1 7H 12 N3S20 2 F3 : C, 49.63; H, 
2.94; N, 10.21. Found: C, 49.55; H, 2.95; N, 10.14. 

EXAMPLE 32 



1, 5-Dihydro-7 -f luoro-1- [ { 4 -methyl sulfonyl ) phenyl] - 

3- ( trif luoromethyl ) - 
[2] benzothiopyrano [4,3 , c] pyrazole 

Step 1, Preparation of 7-fluprp-3- 

trif luoroacetvl ) isQthiQchroman-4-pne ■ 

7-Fluoroisothiochroman-4-one (Example 31, step 3) 
(1.82 g, 10 mmol) was dissolved in anhydrous ethyl ether 
(50 mLi) . Sodium methoxide 25% in methanol (2*38 g, 11 
mmol) and ethyl trifluoroacetate (1.56 g, 11 mmol) were 
added. After stirring for 16 hours at room temperature the 
mixture was washed with 1 N hydrochloric acid, brine, and 
water, dried over MgS04 and concentrated. This crude 
material was used in the next step without further 
purification or characterization. 

Step 2. Preparation of 1 . 5-dihvdro-7-f luoro-1- f (4- 
methvlsulfonvl) phenvll -3- (trif luoromethvl) - 
f 2 1 benzothiopyrano \ 4 . 3 . cl pyrazole . 

7-Fluoro-3-trifluoroacetyl) isothiochroman-4-one (2.9 
g, 11 mmol) from Step 1 was dissolved in ethanol (100 mL) 
and p-methanesulfonylphenylhydrazine hydrochloride (2.45 g, 
11 mmol) was added. The mixture was heated to reflux for 
16 hours, and concentrated. The resultant solid was 
dissolved in ethyl acetate and washed with brine and water, 




0 o 
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dried over MgS04 and concentrated. A dark brown solid was 

recrystallized from ethyl acetate /hexanes (1.4 g, 32%): mp 
193-195 °C. X H NMR (DMSO-dg 300 MHz) 8.10 (d, J=8.7 Hz, 

2H), 7.86 (d, J=8.7 Hz, 2H) , 7.44 (dd, J=2.7, 9.3 Hz, 1H) , 
5 7.09 (dt, J=2.7, 8.7 Hz, 1H) , 6.79 (dd, J=5.7, 8.7 Hz, 1H) , 
4.2 (s, 2H), 3.27 (s, 3H) . Anal, calc'd. for 
C 18 H 12 N 2 S 2°2 F 4 : c ' 50.46; H, 2.82; N, 6.54. Found: C, 
50.54; H, 2.84; N, 6.57. 



io EXAMPLE 33 




4- [1, 5-Dihydro-6, 7 -methylenedioxy- 3 - 
15 ( trif luoromethyl ) - [2]benzothiopyrano [4, 3-c]pyrazol- 

1-yl ] benzenesulf onamide 



Step 1, Preparation of 2 ^-methvlenedioxvbenzoic acid. 

1, 3-Benzodioxole (12.2 g, 100 mmol) was dissolved in 

20 tetrahydrofuran (150 mL) . This mixture was cooled to -78 
°C under nitrogen with stirring while n-butyllithium 1.6 M 
in hexane (69 mL, 110 mmol) was added dropwise maintaining 
the temperature below -50 °C. Potassium t-butoxide (12.34 
g ( 110 mmol) was added and the mixture stirred at -78 °C 

25 for 0.25 hour when dry solid carbon dioxide was added. The 
cooling bath was removed and the mixture was stirred for an 
additional hour, when it was poured into 250 mL of 1 N 
hydrochloric acid. The mixture was extracted (3 X 100 mL) 
with ethyl acetate, combined and the organic portions w re 

30 extracted into 2.5 N sodium hydroxide solution (2 X 50 mL) . 
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The combined basic aqueous layers were acidified to pH 3 
with 1 N hydrochloric acid and extracted with ethyl acetate 
(3 X 50 mL) . The combined organic layers were washed with 
water, dried over MgS04 and concentrated. A light brown 
5 solid was recrystallized from ethyl acetate /hexanes (2.9 g, 
17%): mp 224-227 °C. 1 H NMR (DMSO-dg 300 MHz) 12.9 (bs, 

1H), 7.26 (dd, J=1.2, 8.1 Hz, 1H) , 7.10 (dd, J=0.9, 7.5 Hz, 
1H), 6.87 (dd, J=8.1, 7.8 Hz, 1H) , 6.10 (s, 2H) . Anal, 
calc'd for C 8 Hg0 4 : C, 57.84; H, 3.64. Found: C, 57.70; H, 

10 3.73. 

fitm 2. Preparation o f 2 . 3-methvlenedioxvbenzvl alcohol. 

2,3-Methylenedioxybenzoic acid from Step 1 (2.8 g, 17 
mmol) was dissolved in tetrahydrofuran (100 mL) and borane- 

15 dimethyl sulfide complex (10 M) was added (5.0 mL, 50 

mmol). This mixture was stirred for 16 hours when methanol 
was added dropwise to destroy unreacted borane. Ethyl 
acetate (100 mL) was added and the mixture was washed with 
saturated aqueous NaHC03 solution and water twice, dried 

20 over MgS04, and concentrated to 2.4 g of a light brown 
solid. This material was used in the next step without 
further purification or characterization. 

fit-.gn 3. Prepar ation of S- (2 . 3-methvlenedioxvhenzvl ) - 

25 isothiournniiim rhloride. 

A solution of 2, 3-methylenedioxybenzyl alcohol from 
Step 2 (2.4 g, 16 mmol) was dissolved in tetrahydrofuran 
(25 mL). Triethylamine (2.43 g, 24 mmol) was added followed 
by the dropwise addition of methanesulfonyl chloride (2.27 

30 g, 20 mmol). After stirring at room temperature for 4 

hours, thiourea (1.3 g, 16 mmol) and methanol (50 mL) were 
added. The mixture was heated to reflux for 16 hours, 
concentrated and used in the next step without further 
purification or characterization. 

35 

st»pn 4, Preparation of 3-(2.3- 
merhvlenedioxYphenvlthiolpropanoi c acid. 
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S- (2 , 3-Methylenedioxybenzyl) -isothiouronium chlorid 
from Step 3 (3.4 g, 16 mmol) , sodium chloroacetate (2.8 g, 
24 mmol), sodium hydroxide pellets (2.6 g, 64 mmol), 
ethanol (25 mL) , and water (40 mL) were combined and 
5 stirred for 16 hours at room temperature. Concentrated 
hydrochloric acid was added to pH 1, and the solution was 
extracted with ether (4 X 50 mL) . The combined ethereal 
layers were washed with 1 N hydrochloric acid, dried over 
MgS04, and concentrated (3.62 g, 95%). This mixture was 
10 used in the next step without further purification or 
characterization. 

Step 5, Preparation of 6 . 7-methvlenediowisothiochroman-4- 

ong. 3 - ( 2 , 3 -Methy lenedioxypheny lthio ) propanoic acid 

15 from Step 4 (3.62 g, 16 mmol) was dissolved in 

trif luoroacetic acid (5 mL) , treated with trif luoroacetic 
anhydride (15 mL) and stirred at room temperature for 16 
hours. After neutralizing with saturated aqueous NaHC03, 
the solution was extracted with ethyl acetate (3 X 50 mL) . 

20 The combined organic extracts were washed with brine and 

concentrated. Purification was performed by flash column 

chromatography eluting with (4:1) hexanes : ethy 1 acetate. 

The appropriate fractions were concentrated and 

recrystallized from ethyl acetate/hexanes to yield a brown 
25 solid (0.5 g, 15%): mp 114-116 °C. X H NMR (DMSO-d 6 300 

MHz) 7.56 (d, J=8.4 Hz, 1H) , 6.95 (d, J=8.1 Hz, 1H) , 6.16 
(s, 2H), 3.87(s, 2H), 3.57(s, 2H) . Anal, calc'd. for 
C 10 H 8°3 S: c ' 57 - 68 '" H ' 3.87. Found: C, 57.59; H, 3.93 

30 Step 6. Preparation of 6 . 7-methvlenedioxv-3- 
( tri f luoroacetvl ) iso thiochroman- 4 -one . 

6,7-Methylenedioxyisothiochroman-4-one from Step 5 
(0.44 g, 2.1 mmol) was dissolved in anhydrous ethyl ether 
(50 mL) . Sodium methoxide 25% in methanol (0.54 g, 2.5 

35 mmol) and thyl trif luoroacetate (0.36 g, 2.5 mmol) were 

added. After stirring for 16 hours at room temperature the 
mixture was washed with 1 N hydrochloric acid, brine, and 
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20 



water, dried over MgS0 4 and concentrated. This crude 
material was used in the next step without further 
purification or characterization. 

5 Step 7 , Preparation of A-n ■R-^4K Y ^ rn - 7 . f1llnTVT . v 



vllhenzpnpsiiifftnaffljflp < 

6, 7-Methylenedioxy-3- (trif luoroacetyl) isothiochroman- 
4-one from Step 6 (0.64 g, 2.1 nunol) was dissolved in 

ethanol (100 mL) and 4-sulfonamidophenylhydrazine 
hydrochloride (0.56 g, 2.5 mmol) was added. The mixture 
was heated to reflux for 16 hours, and concentrated. The 
resultant oily solid was dissolved in ethyl acetate and 
washed with brine and water, dried over MgS0 4 and 
concentrated. Purification was achieved by flash column 
chromatography eluting with (1:1) ethyl acetate : hexanes . 
The appropriate fractions were concentrated and 
recrystallized from ethyl acetate/hexanes . The product was 
a light brown solid (0.2 g, 21%): mp 272-274 °C. 1 H NMR 
<DMSO-d 6 300 MHz , 7.98 (d, J=8 .4 Hz, 2H, , 7.78 (d. j!E 7 . 
Hz, 2H), 7.44 (bs, 2H), 6.79 (d, J=8.4 Hz, 1H) , 6.28 (d, 

for'c H «' fc'o 6,14 <S ' 2H> ' 4 *° 9 (S ' 2H) - toal ' s ««lc.'d 
for C 18 H 12 N 3 S20 4 F 3 : C, 47.47; H, 2.66; N, 9.23. Found: C, 

47.56; H, 2.73; N, 9.16. 



25 



EXAMPLE 34 



H 3 C 




H 3 C 



5N 



30 4" O-Cyano-l, 5-dihydro-7-f luoro- 

[2] benzothiopyrano [4, 3- 
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c]pyrazol-l-yl) -N- [■( dime thylamino) methylene ] - 
benzenesul£onamide 

gt-gn 1. Preparation of 3 . 4-dih vriro-ct. 4-di oxn-7-f Tnoro-IH- 
5 3-henzothiopvran-3-acetic arid, methvl ester. 

7-Fluoroisothiochroman-4-one (Example 31, step 3) (2.0 
g, 11 mmol) was dissolved in anhydrous ethyl ether (50 mL) , 
and sodium methoxide 25% in methanol (2.6 g, 12 mmol), and 
dimethyl oxalate (1.42 g, 12 mmol) were added. After 
10 stirring for 16 hours at room temperature, the mixture was 
washed with 1 N hydrochloric acid, brine, and water, dried 
over MgS04, concentrated. A brown solid was recrystallized 
from chloroform/hexanes (2.5 g, 85%): mp 133-135 °C. X H 
NMR (DMSO-d 6 300 MHz) 15.4 (s, 1H) , 8.03 (dd, J=5.7, 8.7 

15 Hz, 1H), 7.11 (dt, J=2.4, 8.4 Hz, 1H) , 6.94(dd, J=2.7, 8.7 
Hz, 1H), 3.95<s, 3H) , 3.78 (s, 2H) . Anal, calc'd. for 
C 12 H 9 N 3 S0 4 F: C ' 53 - 73 ' H ' 3-3 8 - Found: C, 53.56; H, 3.42. 

gt-»r> Preparation o f 4- M - (carhomerhoxv) -1 . 5-dihvdro-7- 

20 f Inoro- m hensol-hiopvranoU ■ 3-clDVrazol-l- 
ynbenzerocilfonamide. 

3 , 4-Dihydro-o, 4-dioxo-7-f luoro-lH-2 -benzothiopyran-3 - 
acetic acid, methyl ester from Step 1 (2.5 g, 9 mmol) was 
dissolved in methanol (100 mL) and p- 
25 sulfonamidophenylhydrazine hydrochloride (2.23 g, 10 mmol) 
was added. The mixture was heated to reflux for 16 hours. 
After cooling, water was added until crystals appeared. 
The product was collected by filtration and recrystallized 
from methanol/water to yield a dark brown solid (3.6 g, 
30 95%): mp 241-244 °C. X H NMR (DMSO-d 6 300 MHz) 7.99 (d, 
J=8.4 Hz, 2H), 7.8 (d, J=8.4 Hz, 2H) , 7.56 (S, 2H) , 7.42 
(dd, J=2.4, 9.0 Hz, 1H), 7.08 (dt, J=2.7, 8^7 Hz, 1H) , 6.75 
(dd, J=5.4, 8.7 Hz, 1H), 4.18 (s, 2H) , 3.85 (s, 3H) . Anal, 
calc'd. for C 18 H 14 N304S 2 F 1 : C, 51.54; H, 3.36; N, 10.02. 

35 Found: C, 51.38; H, 3.44; N, 9.94. 
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fifgp ?. Prenaratinn of 4- f f carhoxamido) -1 5-dihvdrp-7- 

f1iinro-r21henzothiopvranof4.3-c1PVra2Ql-l- 

yl 1hPn?Ptif>sulfonamide. 

4- [3- (Carbomethoxy) -1, 5-dihydro-7-fluoro- 
5 [2]benzothiopyranot4, 3-c]pyrazol-l-yl]benzenesulfonamide 

from Step 2 (1.0 g, 2.4 mmol), methanol (50 mL) , and sodium 
cyanide (0.5 g) were placed in a Parr bottle and 
pressurized to 20 psig with ammonia gas. After stirring 
for 64 hours at room temperature, the mixture was 
10 concentrated, dissolved in ethyl acetate, and washed with 1 
N hydrochloric acid, and water. The solution was then 
dried over MgS04 and concentrated. A white solid was 
recrystallized from ethyl acetate/hexanes (0.6 g, 62%): mp 
297-298 °C. X H NMR (DMSO-dg 300 MHz) 7.97 (d, J=8.7 Hz, 

15 2H), 7.78 (d, J=8.7 Hz, 2H) , 7.74 (bs, 1H) , 7.53 (s, 2H) , 

7.51 (bs, 1H), 7.39 (dd, J-2.7, 9.3 Hz, 1H) , 7.07 (dt, 

J=2.7, 9.0 Hz, 1H), 6.75 (dd, J=5.4, 8.7 Hz, 1H) , 4.1 (s, 

2H). Anal, calc'd. for C 17 H 13 N 4 03S 2 F: C, 50.49; H, 3.24; 

N, 13.85. Found: C, 50.67; H, 3.35; N, 13.60. 

20 

gfpn 4. Preps rafinn of 4- H-evano-l . 5-dihvdm-7-f luorQ- 

f 7 1 ht>n;n th i nrw-rann \ 4 . 1 - c. \ ovra 7ol-l-vl) -N- 

f fnimethv1aTninn>mp rhvlene1 -VtPnzpnesiil fonamide. 

N,N'-Dimethylformamide (3 mL) was cooled with stirring 

25 to 0 °C and oxalyl chloride (0.7 g, 5.5 mmol) was added 
dropwise. 4- [3- (Carboxamido) -1, 5-dihydro-7-f luoro- 
[2 ] benzothiopyrano [ 4 , 3 -c]pyrazol-l-yl] benzenesulf onamide 
from Step 3 (1.0 g, 2.5 mmol) was dissolved in 2 mL of 
N,N' -dimethylf ormamide, added dropwise. The mixture was 

30 warmed to room temperature over 0.5 hour when pyridine (2 
mL) was added followed by ethyl acetate (100 mL) . After 
washing with 1 N hydrochloric acid, brine and water, the 
mixture was dried over MgS04 and concentrated. A light 
brown solid was recrystallized from ethyl acetate/hexanes 

35 (0.8 g, 73%): mp 232-235 °C. X H NMR (DMSO-dg 300 MHz) 8.26 

(s, 1H), 7.95 (d, J=8.7 Hz, 2H) , 7.76 (d, J=8.7 Hz, 2H) , 
7.45 (dd, J=2.7, 9.3 Hz, 1H) , 7.13 (dt, J=2.4, 8.4 Hz, 1H) , 
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6.75 (dd, J=5.4, 8.7 Hz. 1H) , 4.22 <s, 2H) , 3.16 (s, 3H) , 
2.94(s, 3H) . Anal, calc'd. for C2oH 16 N 5 02S2F + 0.5 H 2 0: C, 

53.32; H, 3.80; N, 15.54. Found: C, 53.33; H, 3.78; N, 
15.50. 

EXAMPLE 35 




10 4- [3-Cyano-l, 5 -dihydro-7 - f luoro- 

[2]benzothiopyrano[4, 3-c]pyrazol-l- 
yl ] benzenesulfonamide 

4- (1, 5-Dihydro-7-f luoro-3-cyano- 

15 l2]benzothiopyrano[4,3-c]pyrazol-l-yl)-N- 

[ (dimethylamino) methylene] benzenesulfonamide (Example 34) 
(0.7 g, 1.6 mmol) was dissolved in tetrahydrofuran (50 mL) 
and treated with sodium hydroxide 2.5 N (10 mL) . After 
stirring for 5 minutes, concentrated hydrochloric acid was 

20 added to pH 1. The mixture was extracted with ethyl 

acetate (2 X 30 mL) , combined, washed with water, dried 
over MgS04, and concentrated. A tan solid was 

recrystallized from ethanol/water (0.6 g, 97%): mp 256-257 
°C. *H NMR (DMS0-d 6 300 MHz) 8.00 (d, J=8.7 Hz, 2H) , 7.81 

25 (d, J=8.7 Hz, 2H), 7.58 (s, 2H) , 7.46 (dd, J=2.7, 9.3 Hz, 
1H), 7.11 (dt, J=2.4, 8.4 Hz, 1H) , 6.77 (dd, J=5.4, 8.7 Hz, 
1H) , 4.22 (s, 2H) . Anal, calc'd. for C 17 H 11 N 4 0 2 S2F: C, 

52.84; H, 2.87; N, 14.50. Found: C, 52.69; H, 2.95; N, 
14.60. 



30 



EXAMPLE 3 6 
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CH 2 OH 



4- [1, 5-Dihydro-7-f luoro-3- (hydroxymethyl ) - 
5 [2] benzothiopyrano [4, 3-c ] pyrazol -1- 

yl] benzene sulfonamide 

4- [3- (Carbomethoxy) -1, 5-dihydro-7-f luoro- 
[2 ] benzothiopyrano [4 , 3 -c] pyrazol-l-yl] benzenesulf onamide 

10 (Example 34, Step 2)11.0 g, 2.4 mmol) was dissolved in 

tetrahydrofuran (50 mL) with stirring at room temperature. 
Lithium aluminum hydride 1.0 M in tetrahydrofuran (5 mL) 
was added dropwise. After 0.5 hour, 1.25 N sodium 
hydroxide (10 mL) was added. The mixture was filtered, 

15 concentrated, and purified by flash column chromatography 
eluting with ethyl acetate : hexanes (2:1), The 
appropriate fractions were concentrated and recrystallized 
from ethyl acetate/hexanes. Product was a white solid (0.2 
g, 21%): mp 186-190 °C. X H NMR (DMSO-dg 300 MHz) 7.92 (d, 

20 J=8.7 Hz, 2H), 7.66 (d, J=8.7 Hz, 2H) , 7.49 (s, 2H) , 7.46 

(dd, J=2.7, 9.6 Hz, 1H), 7.11 (dt, J=2.7, 8.7 Hz, 1H) , 6.77 
(dd, J=5.7, 8.7 Hz, 1H) , 5.72 (t, J=5.7 Hz, 1H) , 4.49 (d, 
J= 5.7 Hz, 2H) , 4.04 (s, 2H) . Anal, calc'd. for 
C 17 H 14 N 3 S 2°3 F: c ' 52 - 16 ' H ' 3.61; N, 10.73. Found: C, 

25 52.42; H, 3.69; N, 10.49. 

The following compounds were obtained according 
to procedures similar to that exemplified above and 
in the Gen ral Synthetic Schem s. 

30 



WO 96/09304 



PCTAJS95/11403 



166 

37) 4- [7-chloro-l, 5-dihydro-3-trif luoromethyl- 
thieno[3' ,2' :4,5]thiopyrano-s-oxide[3,2-c]pyrazol-l- 
yljbenzenesulfonamide: mp = 185°C (dec). 

5 38) 4- [3- (dif luoromethyl) -1, 5-dihydro-6-f luoro- 

7-methoxy- [2 ] benzothiopyrano [4 , 3-c] pyrazol-1- 
yllbenzenesulfonamide: mp = 256-258°C. 

39) 4- [1, 5- dihy dr o - 7 - f luor o - 3 - ( t r i f luor ome thy 1 ) - 
10 t 2 ] benzothiopyrano [ 4 , 3 -c] pyrazol-1- 
yl]benzenesulfonamide: mp = 240-242°C. 



40) [1- (4-aminosulfonylphenyl) -1, 5-dihydro-7- 
fluoro- [2 J benzothiopyrano [4, 3-c ]pyrazol-3- 
15 yllcarboxamide: mp = 297-298°C. 



41) 4- [l f 5-dihydro-6-f luoro-7-methoxy-3- 

( tr if luoromethyl ) - [2]benzothiopyrano-S-oxide[4,3- 
c]pyrazol-l-ylJbenzenesulfonamide: mp = >300°C, 

20 

42) methyl [1- (4-aminosulforiylphenyl) -1, 5- 
dihydro-7 - f luoro- 1 2 ] benzothiopyrano 1 4 , 3 -c ] pyrazol-3 - 
yljcarboxylate: mp = 241-244°C. 

25 43) 4- [4, 6-dihydro-7-fluoro-8-methoxy-3- 

(trif luoromethyl) - [2]benzothiepino[5, 4-c]pyrazol-l- 
yljbenzenesulfonamide: mp = 133-138°C. 

B XOLOGX CAL E V ALU AT ION 

30 

Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially 
as described by Winter, et al. f (Proc. Soc. Exp. 
35 Biol. Med., Ill, 544 (1962)). Male Sprague-Dawley 
rats were select d in each group so that the average 
body weight was as close as possible. Rats were 
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fasted with free access to water for over sixteen 
hours prior to the test. The rats were dosed orally 
(1 mL) with compounds suspended in vehicle containing 
0.5% methylcellulose and 0.025% surfactant, or with 
5 vehicle alone. One hour later a subplantar injection 
of 0.1 mL of 1% solution of carrageenan/sterile 0.9% 
saline was administered and the volume of the 
injected foot was measured with a displacement 
plethysmometer connected to a pressure transducer 

10 with a digital indicator. Three hours after the 

injection of the carrageenan, the volume of the foot 
was again measured. The average foot swelling in a 
group of drug-treated animals was compared with that 
of a group of placebo- treated animals and the 

15 percentage inhibition of edema was determined 

(Otterness and Bliven, Laboratory Models for Testing 
NSAIDs, in Non-steroidal Ant i- Inflammatory 
Drugs, (J. Lombardino, ed. 1985)). The % inhibition 
shows the % decrease from control paw volume 

20 determined in this procedure and the data for 

selected compounds in this invention are summarized 
in Table XVII. 

Rat Carrageenan-induced Analgesia Test 
25 The analgesia test using rat carrageenan was 

performed with materials, reagents and procedures 
essentially as described by Hargreaves, et al., 
{Pain, 32, 77 (1988)). Male Sprague-Dawley rats were 
treated as previously described for the Carrageenan 
30 Foot Pad Edema test. Three hours after the injection 
of the carrageenan, the rats were placed in a special 
plexiglass container with a transparent floor having 
a high intensity lamp as a radiant heat source, 
positionable under the floor. After an initial twenty 
35 minute period, th rmal stimulation was begun on 
either the injected foot or on the contralateral 
uninjected foot. A photoelectric cell turned off the 
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lamp and timer when light was interrupted by paw 
withdrawal. The time until the rat withdraws its foot 
was then measured . The withdrawal latency in seconds 
was determined for the control and drug-treated 
5 groups, and percent inhibition of the hyperalgesic 
foot withdrawal determined. Results are shown in 
Table XVII. 

TABLE XVII. 

10 

RAT PAW EDEMA ANALGESIA 

% inhibition 1 % Inhibition 1 
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20 Evaluation of COX-1 and COX-2 activity in vitro 
The compounds of this invention exhibited 
inhibition in vitro of COX-2. The COX-2 inhibition 
activity of the compounds of this invention 
illustrated in the Examples was determined by the 

25 following methods. 

a. Preparation of recomb inant COX hamlnvimses 
A 2.0 kb fragment containing the coding region 
of either human or murine COX-1 or human or murine 
30 COX-2 was cloned into a BamHl site of the baculovirus 
transfer vector pVLl393 (Invitrogen) to generate the 
baculovirus transfer vectors for COX-1 and COX-2 in a 
manner similar to the method of D.R. O'Reilly et al 
[Baculovirus Expression Vectors: A Laboratory Manual 
35 (1992)). Recombinant baculoviruses were isolated by 
transfecting 4 *ig of baculovirus transfer vector DNA 
into SF9 insect cells (2xl0e8) along with 200 ng of 
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linearized baculovirus plasmid DNA by the calcium 
phosphate method. See M.D. Summers and G.E. Smith, A 
Manual of Methods for Baculovirus Vectors and Insect 
Cell Culture Procedures, Texas Agric. Exp. Station 
5 Bull. 1555 (1987). Recombinant viruses were purified 
by three rounds of plaque purification and high titer 
(10E7 - 10E8 pfu/ml) stocks of virus were prepared. 
For large scale production, SF9 insect cells were 
infected in 10 liter fermentors (0.5 x 10 6 /ml) with 

10 the recombinant baculovirus stock such that the 

multiplicity of infection was 0.1. After 72 hours the 
cells were centrifuged and the cell pellet 
homogenized in Tris/Sucrose (50 irtM: 25%, pH 8.0) 
containing 1% 3- [ (3-cholamidopropyl)dimethylammonio] - 

15 1-propanesulfonate (CHAPS) . The homogenate was 
centrifuged at 10,000xG for 30 minutes, and the 
resultant supernatant was stored at -80°C before 
being assayed for COX activity. 

20 b. Assay for COX-1 and COX-2 activity: 

COX activity was assayed as PGE2 formed/jig 
protein/ time using an ELISA to detect the 
prostaglandin released. CHAPS-solubilized insect cell 
membranes containing the appropriate COX enzyme were 

25 incubated in a potassium phosphate buffer (50 mM, pH 
8.0) containing epinephrine, phenol, and heme with 
the addition of arachidonic acid (10 pM) . Compounds 
were pre-incubated with the enzyme for 10-20 minutes 
prior to the addition of arachidonic acid. Any 

30 reaction between the arachidonic acid and the enzyme 
was stopped after ten minutes at 37 °C/room 
temperature by transferring 40 )il of reaction mix 
into 160 \xl ELISA buffer and 25 pM indomethacin. The 
PGE2 formed was measured by standard ELISA technology 

35 (Cayman Chemical). Results are shown in Table XVIII- 
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TABLE XVI II. 
Human COX-2 Human COX-1 
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TABLE XVIII. (coat.) 

Human COX- 2 Human COX-1 



Exanmle 
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15 

Biological paradigms for testing the cytokine- 
inhibiting activity of these compounds are found in 
WO95/13067, published 18 May 1995. 

Also embraced within this invention is a class of 

20 pharmaceutical compositions comprising the active 

compounds of this combination therapy in association 
with one or more non- toxic, pharmaceutically-acceptable 
carriers and/or diluents and/or adjuvants (collectively 
referred to herein as "carrier" materials) and, if 

25 desired, other active ingredients. The active 

compounds of the present invention may be administered 
by any suitable route, preferably in the form of a 
pharmaceutical composition adapted to such a route, and 
in a dose effective for the treatment intended. The 

30 active compounds and composition may, for example, be 
administered orally, intravascular ly, 
intraperitoneal ly, subcutaneously, intramuscularly or 
topically. 

For oral administration, the pharmaceutical 
35 composition may be in the form of, for example, a 
tablet, capsule, suspension or liquid. The pharma- 
ceutical composition is preferably made in the form of 



WO 96/09304 



PCT/US95/11403 



172 

a dosage unit containing a particular amount of the 
active ingredient. Examples of such dosage units are 
tablets or capsules. The active ingredient may also be 
administered by injection as a composition wherein, for 
5 example, saline, dextrose or water may be used as a 
suitable carrier. 

The amount of therapeutically active compounds 
that are administered and the dosage regimen for 
treating a disease condition with the compounds and/or 

10 compositions of this invention depends on a variety of 
factors, including the age, weight, sex and medical 
condition of the subject, the severity of the disease, 
the route and frequency of administration, and the 
particular compound employed, and thus may vary widely. 

15 The pharmaceutical compositions may contain active 
ingredients in the range of about 0.1 to 2000 mg, 
preferably in the range of about 0.5 to 500 mg and most 
preferably between about 1 and 100 mg. A daily dose of 
about 0.01 to 100 mg/kg body weight, preferably between 

20 about 0.5 and about 20 mg/kg body weight and most 

preferably between about 0.1 to 10 mg/kg body weight, 
may be appropriate. The daily dose can be administered 
in one to four doses per day. 

In the case of psoriasis and other skin 

25 conditions, it may be preferable to apply a topical 
preparation of compounds of this invention to the 
affected area two to four times a day. 

For inflammations of the eye or other external 
tissues, e.g., mouth and skin, the formulations are 

30 preferably applied as a topical ointment or cream, or 
as a suppository, containing the active ingredients in 
a total amount of, for example, 0.075 to 30% w/w, 
preferably 0.2 to 20% w/w and most preferably 0.4 to 
15% w/w. Wh n formulated in an ointment, the active 

35 ingredients may be employed with either paraffinic or a 
water-miscible ointment base. Alternativ ly, the 
active ingredients may be formulated in a cream with an 
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30 



35 



oU-in-water cream base. If desired, the aqueous phase 
of the cream base may include, for example at least 30% 
w/w of a polyhydric alcohol such as propylene glycol, 
butane-l,3-diol, mannitol, sorbitol, glycerol, 
5 polyethylene glycol and mixtures thereof. The topical 
formulation may desirably include a compound which 
enhances absorption or penetration of the active 
ingredient through the skin or other affected areas. 
Examples of such dermal penetration enhancers include 
10 dimethylsulf oxide and related analogs. The compounds 
of this invention can also be administered by a 
transdermal device. Preferably topical administration 
will be accomplished using a patch either of the 
reservoir and porous membrane type or of a solid matrix 
15 variety. In either case, the active agent is delivered 
continuously from the reservoir or microcapsules 
through a membrane into the active agent permeable 
adhesive, which is in contact with the skin or mucosa 
of the recipient, if the active agent .is absorbed 
through the skin, a controlled and predetermined flow 
of the active agent is administered to the recipient. 
In the case of microcapsules, the encapsulating agent 
may also function as the membrane. 

The oily phase of the emulsions of this invention 
may be constituted from known ingredients in a known 
manner. While the phase may comprise merely an 
emulsifier, it may comprise a mixture of at least one 
emulsifier with a fat or an oil or with both a fat and 
an oil. Preferably, a hydrophilic emulsifier is 
included together with a lipophilic emulsifier which 
acts as a stabilizer, it is also preferred to include 
both an oil and a fat. Together, the emulsifier (s) 
with or without stabilizer^) make-up the so-called 
emulsifying wax, and the wax together with the oil and 
fat make up the so-called emulsifying ointment base 
which forms the oily dispersed phase of the cream 
formulations. Emulsifiers and emulsion stabilizers 



20 



25 
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suitable for use in the formulation of the present 
invention include Tween 60, Span 80, cetostearyl 
alcohol, myristyl alcohol, glyceryl monostearate, and 
sodium lauryl sulfate, among others* 
5 The choice of suitable oils or fats for the 

formulation is based on achieving the desired cosmetic 
properties, since the solubility of the active compound 
in most oils likely to be used in pharmaceutical 
emulsion formulations is very low. Thus, the cream 

10 should preferably be a non-greasy, non-staining and 
washable product with suitable consistency to avoid 
leakage from tubes or other containers. Straight or 
branched chain, mono- or dibasic alkyl esters such as 
di-isoadipate, isocetyl stearate, propylene glycol 

15 diester of coconut fatty acids, isopropyl myristate, 
decyl oleate, isopropyl palmitate, butyl stearate, 2- 
ethylhexyl palmitate or a blend of branched chain 
esters may be used. These may be used alone or in 
combination depending on the properties required. 

20 Alternatively, high melting point lipids such as white 
soft paraffin and/or liquid paraffin or other mineral 
oils can be used. 

Formulations suitable for topical administration 
to the eye also include eye drops wherein the active 

25 ingredients are dissolved or suspended in suitable 

carrier, especially an aqueous solvent for the active 
ingredients. The antiinflammatory active ingredients 
are preferably present in such formulations in a 
concentration of 0.5 to 20%, advantageously 0.5 to 10% 

30 and particularly about 1.5% w/w. 

For therapeutic purposes, the active compounds of 
this combination invention are ordinarily combined with 
one or more adjuvants appropriate to the indicated 
route of administration. If administered per os, the 

35 compounds may be admixed with lactose, sucrose, starch 
powder, cellulose esters of alkanoic acids, cellulose 
alkyl esters, talc, stearic acid, magnesium stearate, 
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magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium 
alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tableted or encapsulated for con- 
5 venient administration. Such capsules or tablets may 
contain a controlled-release formulation as may be 
provided in a dispersion of active compound in hydroxy- 
propylmethyl cellulose. Formulations for parenteral 
administration may be in the form of aqueous or non- 
10 aqueous isotonic sterile injection solutions or 

suspensions. These solutions and suspensions may be 
prepared from sterile powders or granules having one or 
more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The 
15 compounds may be dissolved in water, polyethylene 

glycol, propylene glycol, ethanol, corn oil, cottonseed 
oil, peanut oil, sesame oil, benzyl alcohol, sodium 
chloride, and/or various buffers. Other adjuvants and 
modes of administration are well and widely known in 
20 the pharmaceutical art. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 
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What is claimed is: 

1. A compound of Formula I 

R 1 



5 




wherein A is - (CH2)m"X- (CH2)n~; 

wherein X is selected from S(0)p, O and NR 3 ; 

wherein m is 0 to 3, inclusive; 
10 wherein n is 0 to 3, inclusive; 

wherein p is 0 to 2, inclusive; 

wherein B is selected from aryl and heteroaryl; 

wherein R 1 is selected from hydrido, halo, 
haloalkyl, cyano, nitro, formyl, alkoxycarbonyl , 
15 carbo^l, carboxyalkyl , alkoxycarbonylalkyl, amidino, 
cyanoamidino, aminocarbonyl , alkoxy, alkoxyalkyl, 
aminocarbonylalkyl, N-alkylaminocarbonyl, N- 
arylaminocarbonyl, N,N-dialkylaminocarbonyl, N-alkyl- 
N-arylaminocarbonyl, alkylcarbonyl, 
20 alkylcarbonylalkyl, hydroxyalkyl, alkylthio, 
alkylsulfinyl, alkylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl* alkylsulfonylalkyl, N- 
alkylaminosulfonyl, N-arylaminosulf onyl, arylsulfonyl, 
N,N-dialkylaminosulfonyl, N-alkyl-N-arylaminosulfonyl 
25 and heterocyclic; 

wherein R 2 is selected from aryl and heteroaryl, 
wherein R 2 is optionally substituted at a 
substitutable position with one or more radicals 
selected from alky Isulf onyl, aminosulfonyl, halo, 
30 alkyl, alkoay, hydroxyl and haloalkyl; 

wherein R 3 is selected from hydrido and alkyl; 

and 

wh rein R* is one or more radicals selected from 
hydrido, halo, alkylthio, alkylsulf inyl, alkyl, 
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alkylsulfonyl, cyano, carboxyl, alkoxycarbony 1 , amido, 
N-alkylaminocarbonyl , N-ary laminocarbonyl , N,N- 
dialkylaminocarbonyl , N-alkyl-N-ary laminocarbonyl , 
haloalkyl, hydroxyl, alkoxy, hydroxyalkyl , haloalkoxy, 
5 aminosulfonyl, N-alkylaminosulfonyl, amino, N- 

alkylamino, N, N-dialky lamino, heterocyclic/ nitro and 
acylamino; 

provided either R 4 is aminosulfonyl or 
alkylsulfonyl, or R 2 is substituted with aminosulfonyl 
10 or alkylsulfonyl; 

or a pharmaceutically-acceptable salt thereof. 

2, Compound of Claim 1 wherein A is -(CH2)m~X- 
(CH2>n"; wherein X is selected from S(0)p, O and NR 3 ; 

15 wherein m is 0 to 3, inclusive; wherein n is 0 to 3, 
inclusive; wherein p is 0 to 2, inclusive; wherein B 
is selected from phenyl* naphthyl and five and six 
membered heteroaryl; wherein R 1 is selected from halo, 
lower haloalkyl, cyano, nitro, fonrtyl, lower 

20 alkoxycarbonyl, lower carboxyalkyl , lower 

alkoxycarbony lalkyl, amidino, cyanoamidino, lower 
alko^, lower alkoxyalkyl, aminocarbonyl, lower 
aminocarbony lalkyl , lower N-alkylaminocarbonyl, N- 
pheny laminocarbonyl , lower N, N-dialky laminocarbonyl , 

25 lower N-alkyl-N-pheny laminocarbonyl, lower 

alkylcarbonyl, lower alky lcarbony lalkyl, lower 
hydroxyalkyl, lower alkylthioi lower alkylsulf inyl, 
lower alkylsulfonyl, lower alkylthioalkyl, lower 
alkylsulf inylalkyl, lower alkylsulf onylall^l, lower N- 

30 alkylaminosulfonyl, N-phenylaminosulfonyl, 

phenylsulfonyl, lower N, N-dialky laminosulfonyl, lower 
N-alkyl -N-phenylaminosulfonyl and five-seven membered 
heterocyclic; wherein R 2 is selected from phenyl and 
five or six membered heteroaryl, wherein R2 IS 

35 optionally substituted at a substitutable position 
with one or more radicals selected from lower 
alkylsulfonyl, aminosulfonyl, halo, lower alkyl, lower 
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alkoxy, hydroxyl and lower haloalkyl; wherein R 3 is 
selected from hydrido and lower alkyl; and wherein R 4 
is one or more radicals selected from hydrido, halo, 
lower alkylthio, lower alkylsulf inyl, lower alkyl, 
5 lower alkylsulfonyl, cyano, carboxyl, lower 
alkoxycarbonyl, aminocarbony 1 , lower N- 
alkylaminocarbonyl, N-phenylaminocarbonyl , lower N,N- 
dialkylaminocarbonyl , lower N-alkyl-N- 
phenylaminocarbony 1 , lower haloalkyl, hydroxyl, lower 
10 alkoxy, lower hydroxyalkyl, lower haloalkoxy, 

aminosulfonyl, lower N-alkylaminosulfonyl, amino, 
lower N-alkylamino, lower N,N-dialkylamino, five-seven 
membered heterocyclic, nitro and acylamino; or a 
pharmaceutical ly-acceptable salt thereof. 

15 

3. Compound of Claim 2 wherein A is -<CH2)m-X- 
(CH2)n~; wherein X is S(0) p or 0; wherein m is 0, 1 or 
2; wherein n is 0, 1 or 2; wherein p is 0, 1 or 2; 
wherein B is selected from phenyl and five and six 
20 membered heteroaryl; wherein R 1 is selected from halo, 
lower haloalkyl, cyano, formyl, lower alkoxycarbonyl, 
aminocarbony 1, lower alkoxycarbonylalkyl, lower 
alkoxy, lower alkoxyalkyl, lower aminocarbonylalkyl , 
lower N-alkylaminocarbonyl, N-phenylaminocarbonyl, 
25 lower N,N-dialkylaminocarbonyl, lower N-alkyl-N- 

phenylaminocarbonyl and lower hydroxyalkyl; wherein R 2 
is phenyl substituted at a substitutable position with 
a radical selected from lower alkylsulfonyl and 
aminosulfonyl; and wherein R 4 is one or more radicals 
30 selected from hydrido, halo, lower alkylthio, lower 
alkylsulf inyl, lower alkyl, lower alkylsulfonyl, 
cyano, carboxyl, lower alkoxycarbonyl, aminocarbonyl , 
lower N-alkylaminocarbonyl, lower N,N- 
dialkylaminocarbonyl, lower N-alkyl-N- 
35 ph nylaminocarbonyl, lower haloalkyl, hydroxyl, lower 
alkoxy, lower hydroxyalkyl, amino, lower N-alkylamino, 
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lower N,N-dialkylamino, lower haloalkoxy and nitro; or 
a pharmaceutically-acceptable salt thereof. 

4. Compound of Claim 3 wherein A is -(CH2) m -X- 
(CH2) n -; wherein X is S(0) p or 0; wherein m is 0 or 1; 
wherein n is 0 or 1; wherein p is 0 or 1; wherein B is 
selected from phenyl and five and six membered 
heteroaryl; wherein R 1 is selected from lower 
haloalkyl, lower hydroxyalkyl , cyano, formyl, lower 
alkoxy car bony 1, lower alkoxy, lower N- 
alky laminocarbonyl , N-phenylaminocarbonyl , lower N, N- 
dialkylaminocarbonyl and lower N-alkyl-N- 
phenylaminocarbonyl; wherein R 2 is phenyl substituted 
at a substitutable position with a radical selected 
from lower alkylsulfonyl and aminosulfonyl; and 
wherein R 4 is one or more radicals selected from 
hydrido, halo, lower alkylthio, lower alkylsulf inyl, 
lower alkyl, cyano, carboxyl, lower alkoxy carbonyl, 
aminocarbony 1 , lower haloalkyl, hydroxy 1, lower 
alkoxy, amino, lower N-alkylamino, lower N,N- 
dialkylamino, lower hydroxyalkyl and lower haloalkoxy; 
or a pharmaceutically-acceptable salt thereof. 

5. Compoud of Claim 4 wherein A is -(CH2)m-X- 

25 (CH2)n-; wherein X is S(0) p or 0; wherein m is 0 or 1; 
wherein n is 0 or 1; wherein p is 0 or 1; wherein B is 
selected from phenyl, thienyl, pyridyl, furyl, 
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, triazolyl, pyridazinyl, 

30 pyrimidinyl, pyrazinyl, triazinyl, thiaimidazolyl, 

oxoimidazolyl, azaoxazolyl, azathiazolyl and pyrrolyl; 
wherein R 1 is selected from f luoromethy 1 , 
difluoromethyl, trif luoromethy 1, chloromethyl, 
dichloromethyl, trichloromethyl, pentaf luoroethyl, 

35 heptafluoropropyl, dif luorochloromethyl, 

dichlorof luoromethy 1 , dif luoroethyl , dif luoropropyl , 
dichloroethyl, dichloropropyl, hydroxymethyl , 
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hydroxyethyl, cyano, formyl, carboxyl, 
methoxycarbonyl , ethoxycarbonyl, isopropoxycarbonyl, 
tert-butoxycarbonyl, propoxycarbonyl, butoxycarbonyl, 
isobutoxycarbonyl, pentoxycarbonyl, aminocarbonyl, 
5 methoxy, ethoxy, propoxy, n-butoxy, N- 

methylaminocarbony 1 , N-phenylaminocarbonyl, N,N- 
dime thy laminocarbonyl , N~methyl -N-phenylaminocarbonyl 
and methylcarbonyl; wherein R 2 is phenyl substituted 
at a substitutable position with a radical selected 
10 from methylsulfonyl and amino sulfonyl; wherein R 4 is 
optionally substituted with one or more radicals 
selected from hydrido, fluoro, chloro, bromo, 
methylthio, ethylthio, isopropylthio, tert-butylthio, 
isobutylthio, hexylthio, methylsulf inyl, 
15 ethylsulfinyl, isopropylsulf inyl, tert-butylsulf inyl, 
isobutylsulf inyl, hexylsulf inyl, methyl, ethyl, 
isopropyl, tert -butyl, isobutyl, hexyl, cyano, 
carboxyl, methoxycarbonyl, ethoxycarbonyl, 
isopropoxycarbonyl , t ert -butoxycarbonyl , 
20 propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl, aminocarbonyl, f luoromethyl, 
dif luoromethyl , trif luoromethyl f chloromethyl , 
dichloromethyl, trichloromethyl, pentaf luoroethyl, 
heptaf luoropropyl , dif luorochloromethyl , 
25 dichlorof luoromethyl, dif luoroethyl, dif luoropropyl, 
dichloroethyl, dichloropropy 1 , hydroxyl, methoxy, 
methylenedioxy, ethoxy, propoxy, n-butoxy, 
hydroxymethyl and trif luoromethoxy; or a 
pharmaceutically-acceptable salt thereof. 

30 

6. Compound of Claim 5 selected from compounds, 
and their pharmaceutically acceptable salts, of the 
group consisting of 

35 6-fluoro-7-methoxy-l-[ (4-methylsulf onyl) phenyl] -3 - 

(trif luoromethyl) -1H- [l]benzothieno [3 , 2-c]pyrazole; 
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4- [ 6-f luoro-7-methoxy-3- (trif luoromethyl) -1H- 
[l]benzothi no[3 , 2-c]pyrazol-l- 
yl ] benzenesul f onamide ; 
4- [ 6-methoxy-3- ( trif luoromethyl) -1H- 
5 [l]benzothieno[3,2-c]pyrazol-l- 
yl] benzenesulf onamide ; 
4 - [ 7 - f luoro - 3 - ( tr i f luoromethyl ) - 1H- [ 1 ] benzo thi eno [3,2- 

c] pyrazol -1-yl] benzenesulf onamide ; 
4 - [ 7 -chloro-3 - ( tri f luoromethyl ) -1H- [ 1] benzothieno [3,2- 
10 e ] pyrazol -1-yl] benzenesulf onamide; 

4 - [ 7 -me thyl-3 - (trif luoromethyl ) - 1H- [ 1 ] benzothieno [3,2- 

c] pyrazol -1-yl] benzenesulf onamide; 
4- [ 3 - ( trif luoromethyl ) - 1H- [ 1 ] benzothieno [3,2- 
c ] pyrazol - 1 -y 1 ] benz enesul f onamide ; 
15 6-f luoro-7-methoxy-l- [ ( 4 -methy lsulf onyl ) phenyl] -3- 
( tr i f luoromethyl ) - 1H- [ 1 ] benzof uro [ 3 , 2 -c ] pyrazole ; 
4- [6-f luoro-7-methoxy-3- (trif luoromethyl) -1H- 

[ 1 ] benzof uro [ 3 , 2 -c ] pyrazol- 1 -y 1 ] benzenesul f onamide ; 
4 - [ 6 -methoxy-3 - ( trif luoromethyl ) - 1H- [ 1 ] benzof uro [3,2- 
20 c] pyrazol -1-yl] benzenesulf onamide; 

4 - [ 7 - f luoro-3 - ( tri f luoromethyl ) -1H- [ 1 ] benzof uro [3,2- 

c ] pyrazol -1-yl ] benzenesulf onamide ; 
4 - [ 7 - chloro-3 -(trif luoromethyl ) - 1H- [ 1 ] benzof uro [3,2- 
c] pyrazol -1-yl] benzenesulf onamide; 
25 4- [7-methyl-3- (trif luoromethyl) -lH-[l]benzofuro[3, 2- 
c ] pyrazol -1 -y 1 ] benzenesul f onamide ; 
4- [3- (trif luoromethyl) -lH-benzof uro [3 , 2-c]pyrazol-l- 

yl] benzenesulf onamide ; 
1, 5-dihydro-l- [4- (methylsulf onyl) phenyl] -3- 
30 ( trif luoromethyl) -[2] benzopyranol 4,3 -c] pyrazole; 

1, 5-dihydro-7-methyl-l- [4- (me thy lsulf onyl) phenyl] -3- 

(trif luoromethyl) - [2]benzopyrano[4, 3 -c] pyrazole; 
1 , 5 -dihy dro - 6 - f luoro- 7 -me thoxy- 1 - 1 4 - 

(me thy lsulf onyl) phenyl] -3- (trif luoromethyl) - 
35 [ 2 ] benzo thiopyrano [ 4 , 3 -c ] pyrazole ; 
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4- (1, 5-dihydro-6-f luoro-7-methoxy-3- (trif luoromethyl) - 

[ 2 ] benzopyrano [ 4 , 3 -c] pyrazol-1- 

yl] benzenesulf onamide; 
4-11, 5 -dihydro- 3 - ( trif luoromethy 1 ) - [ 2 ] benzopyrano [4,3- 
5 c ] pyrazol - 1 -y 1 ] benzenesul f onamide ; 

4- [1, 5jdihydro-7-f luoro-3- (trif luoromethy 1) - 

[ 2 ] benzopyrano [ 4 , 3 -c ] pyrazol-1 - 

yl Ibenzenesulf onamide; 
4- [6-chloro-l, 5-dihydro-7-methoxy-3- (trif luoromethy 1 ) - 
10 [ 2 ] benzopyrano [ 4 , 3 -c] pyrazol-1 - 

yl } benzenesul f onamide ; 
4- [7-chloro-l, 5 -dihydro-3- (trif luoromethyl) - 

[ 2 ] benzopyrano [ 4 , 3 - c ] pyrazol - 1 - 

y 1 ] benzenesul f onamide ; 
15 4 - 1 1 , 5 -dihydro-7 -methoxy-3 - ( trif luoromethy 1 ) - 

[ 2 ] benzopyrano [ 4 , 3 -c ] pyrazol-1- 

yl ] benzenesulf onamide ; 
4 - 1 6 , 7 -di f luoro -1,5 -dihydr o - 3 - ( t r i f luoromethy 1 ) - 

[ 2 ] benzopyrano [ 4 , 3 - c ] pyrazo 1 - 1 - 
20 yl] benzenesulf onamide; 

4 - 1 1 * 5 -dihydro-3 - ( tr i f luoromethyl ) - [ 2 ] benzopyrano [4,3- 

c] pyrazol -1-yl] benzenesulf onamide ; 
4- [3- (dif luoromethyl) -1, 5-dihydro-6-f luoro-7-methoxy- 

[2] benzopyrano [ 4 , 3 - c ] pyr az o 1 - 1 - 
25 yl Ibenzenesulf onamide; 

1, 4-dihydro-l- 14- (methylsulf onyl) phenyl] -3- 

(trif luoromethyl) - [1] benzopyrano! 4, 3-c]pyrazole; 
l,4-dihydro-7-methyl-l-[4-(methylsulfonyl)phenyl]-3- 

( trif luoromethyl ) - [ 1 ] benzopyrano [ 4 , 3 - c ] pyrazole ; 
30 1, 4-dihydro-6-f luoro-7-methojcy-l- [4- 

( methyl sul f ony 1 ) phenyl ] -3 - ( trif luoromethyl ) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazole ; 
4- [1, 4-dihydro-6-fluoro-7-methoxy-3- (trif luoromethyl) - 

[ 1 ] benzopyrano [4,3 -c] pyrazol-1- 
35 yl Ibenzenesulf onamide; 

4 - [ 1 , 4 -dihydro-3 - ( trif luoromethy 1 ) - 1 1 ] benzopyrano [4,3- 

c ] pyrazol - 1 -y 1 ] benz enesul f onamide ; 
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4- [1 , 4-dihydro-7-f luoro-3- (trif luoromethyl) - 
[l]b nzopyrano[4, 3-c]pyrazol-l- 
yl] benzenesulf onamide; 
4- [6-chloro-l, 4-dihydro-7«methoxy-3- (trif luoromethyl) - 
5 [ 1 ] benzopyrano [4,3 -c] pyrazol-1- 

yl] benzenesulf onamide ; 
4 - [ 7 -chloro-1 , 4 -dihydro-3 - ( trif luoromethy 1 ) - 
[ 1] benzopyrano [4,3 -c] pyrazol-1- 
y 1 ] benzenesulf onamide ; 
10 4-[l, 4-dihydro-7-methoxy-3- { trif luoromethyl) - 
[1] benzopyrano [ 4 , 3 -c] pyrazol-1- 
y 1 ] benzenesul f onamide ; 
4-[l,4-dihydro-7-methyl-3- (trif luoromethyl) - 
t 1 ] benzopyrano [ 4 , 3 -c] pyrazol-1- 
15 yl ] benzenesulf onamide ; 

4 - [ 6 , 7 «di f luoro- 1 , 4 -dihydro-3 - ( tr i f luoromethy 1 ) - 
[ 1 ] benzopyrano [ 4 , 3 -c ] pyrazol-1 - 
y 1 ] benzenesulf onamide ; 
4- [3- (dif luoromethyl) -1, 4-dihydro-6-f luoro-7-methoxy- 
20 [ 1] benzopyrano [4,3 -c] pyrazol-1- 
yl ) benzenesulf onamide; 
4 - [ 1 , 4 -dihy dro - 3 - ( tr i f luoromethyl ) - [ 1 ] 

benzopyrano [ 4 , 3 -c ] pyra zol - 1 -y 1 ] benz enesul f onamide ; 
4- [3- (dif luoromethyl) -1, 5-dihydro-7-methyl- 
25 [2] benzopyrano [4,3 -c] pyrazol-1 - 
y 1 ] benzenesul f onamide ; 
4- [1, 5-dihydro-7 , 8, 9-trimethoxy-3- (trif luoromethyl) - 
[ 2 ] benzopyrano [ 4 , 3 -c ] pyrazol-1- 
yl ] benzenesulf onamide ; 
30 4-[l,5-dihydro-7-methyl-3-(trifluoromethyl)- 
[ 2 ] benzopyrano [ 4 , 3 -c ] pyrazol-1- 
yl ] benzenesulf onamide ; 
methyl [1- [4- (aminosulfonyl) phenyl] -1, 4 -dihy dro - 
[ 1 ] benzopyrano [ 4 , 3 -c ] pyrazol -3 -yl ] carboxy late ; 
35 methyl [1- (4-aminosulf onylphenyl) -1, 5-dihydro-7- 

f luoro- 3 - ( trif luoromethyl ) - [ 2 ] benzothiopyrano [4,3- 
c ] pyrazol -3 -yl ] carboxy late ; 
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methyl [1- (4-aminosulf onylphenyl) -1, 5-dihydro-7- 
f luoro- [ 2 ] benzo thiopyrano { 4 , 3 -c ] pyrazol-3 - 
yl ] carboxy late ; 
4 - [ 7 - chloro - 3 - ( di f luor ome thy 1 ) - 1 , 5 - dihy dr o - 
5 [2] benzo thiopyrano [ 4 , 3 - c ] pyrazol- 1 - 

yl] benzenesulf onamide; 
4- [1 , 5-dihydro-3- (trif luoromethyl) - 

[1,3] dioxolo [ 6 , 7 ] [ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazbl -1- 
y 1 ] benzenesulf onamide ; 
10 4 - [7 -f luoro- 1 , 5 -dihydro-3- (hydroxymethyl ) - 
[ 2 ] benzothiopyrano [4,3 -c] pyrazol- 1 - 
yl ] benzenesulf onamide ; 
4- [3- (dif luoromethyl) -1, 5 -dihydro-7 -methyl - 
[ 2 ] benzenethiopyrano 1 4 , 3 -c] pyrazol -1- 
15 yl ] benzenesulf onamide ; 

4- [3 -cyano-7-f luoro-1 , 5-dihydro- 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 -y 1 ] -N- 
[ (dimethylamino)methylene]benzenesulf onamide; 
4- [3- (dif luoromethyl) -7-f luoro-1, 5-dihydro- 
20 [ 2 ] benzothiopyrano [ 4 , 3 - c ] pyrazo 1- 1 - 

yl ] benzenesulf onamide ; 
4- [3-cyano-7-f luoro-1, 5-dihydro- 

[2 ] benzothiopyrano [ 4 , 3 -c] pyrazol- 1- 
yl ] benzenesulf onamide ; 
25 4-[6,8-difluoro-l,5-dihydro-7-methoxy-3- 

( trif luoromethyl ) - [ 2 1 benzothiopyrano [4 , 3 -c] pyrazol - 
1 -yl 1 benz enesul f onamide ; 
7-f luoro-1, 5-dihydro-l- [4- (methylsulfonyl) phenyl] -3- 
( trif luoromethyl ) - [ 2 ] benzothiopyrano [4,3 -c] pyrazole ; 
30 [1- (4 -aminosulf onylphenyl) -1, 5 -dihydro-7 -f luoro- 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol-3 -yl] carboxamide ; 
[1- (4 -aminosulf onylphenyl) -1, 5 -dihydro-7 -fluoro-3- 
( tr i f luoromethyl ) - [ 2 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 
3 -y 1 ] carboxamide ; 
35 4-[3-{dif luoromethyl ) - 1 , 5 -dihydro - 6 - f luoro -7 -me thoxy - 
[ 2 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1 - 
y 1 ) benzenesulf onamide ; 
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4- [ 1 , 5 -dihydro-7 - f luoro-3 - { trif luoromethy 1 ) - 

[ 2 ] benzothiopyrano [4,3 -c] pyrazol- 1- 

yl ] benzenesulfonamide ; 
4- [1, 5-dihydro-r6-f luoro-7-methoxy-3- (trif luoromethyl ) - 
5 [2 ] benzothiopyrano [4, 3 -c] pyrazol- 1 - 

yl ] benzenesulfonamide ; 
1, 5-dihydro-6-f luoro-7-methoxy-l- [4- 

(methylsulfonyl) phenyl] -3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazole ; 
10 4-(l,5-dihydro-3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [4,3 -c] pyrazol-1- 

y 1 ] benz enesul f onamide ; 
4- II, 5 -dihydro-7 -methyl -3- (trif luoromethyl) - 

[2 ] benzothiopyrano [4,3 -c] pyrazol- 1- 
15 yl ] benzenesulfonamide; 

1- [1, 5-dihydro-4- (methylsulf onyl) phenyl] -7 -methyl-3- 

( t r i f luoromethy 1 ) - [ 2 ] benzothiopyrano [ 4 , 3 - c ] pyra zole ; 
4- [7-chloro-l, 5-dihydro-3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 
20 yl] benzenesulfonamide; 

4- [1, 5 -dihydro-7 -methoxy-3- (trif luoromethyl) - 

[ 2 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1- 

yl ] benzenesulfonamide; 
4- [7-chloro-l, 5-dihydro-3-trifluoromethyl- 
25 thieno [3 1 , 2 ' : 4 , 5 ] thiopyrano [ 3 , 2-c] pyrazol-1- 

yl] benzenesulfonamide; 
4- [7-chloro-l, 5-dihydro-3-trif luoromethyl - 

thienoCS 1 ,2' :4, 5] thiopyrano-S-oxide [3 , 2-c]pyrazol-l- 

yl] benzenesulfonamide; 
30 4-[l,5-dihydro-3- 

( tr i f luoromethy 1 ) f urano [ 2 ' , 3 ' : 4 , 5 ] thiopyrano [3,2- 

c ] pyrazol -1-yl] benzenesulfonamide; 
4-[l,5-dihydro-3- 

( tri f luoromethy 1 ) oxazolo [ 4 1 , 5 ' : 4 , 5 ] thiopyrano [3,2- 
35 c ] pyrazol - 1 -y 1 ] benzenesul f onamide ; 
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4-[l,5-dihydro-3- 

{ trif luoromethyl ) thiazolo [ 5 • , 4 1 : 4 , 5 ] thiopyrano [3,2- 

c] pyrazol-l-yl ] benzenesulf onamide ; 
1, 5-dihydro-l- (4-methoxyphenyl) -3- 
5 ( tr i f luoromethyl ) thieno [ 3 ' , 2 1 : 4 , 5 ] thiopyrano [3,2- 

c]pyrazole-7-sulf onamide; 
4-[l,5-dihydro-3- 

{ tri f luoromethyl ) pyrazolo [ 3 1 , 4 ' : 5 , 6 ] thiopyrano [3,4- 

b]pyridin-l-yl] benzenesulf onamide; 
10 4 - [ 1 , 5 - dihy dro- 6 - f luoro - 7 -me thoxy - 3 - { tri f luoromethyl ) - 

[ 2 ] benzothiopyrano-S-oxide [ 4 , 3 -c ] pyrazol-l- 
yl] benzenesulf onamide; 
4 - [ 1 , 4 -dihydro- 3 - ( tr i f luoromethyl ) - 

[ 1 ] benzothiopyrano [4,3 -c] pyrazol- 1- 
15 yl] benzenesulf onamide; 

methyl [1- (4- (aminosulfonyl) phenyl] -1, 4-dihydro- 

t 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol-3 - carboxy late ; 
4 - [ 6 , 7 -dichloro-1 , 4 -dihydro-3 - ( trif luoromethyl ) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c] pyrazol- 1- 
20 yl] benzenesulf onamide; 

4- [ 1 , 4-dihydro-7 -fluoro-3 -( trif luoromethyl ) - 

[ 1] benzothiopyrano [4, 3-c] pyrazol-l- 
yl ] benzenesulf onamide ; 
4- [1, 4 -dihydro-6-isopropyl-3- (trif luoromethyl) - 
25 [l]benzothiopyrano[4,3-c]pyrazol-l- 

yl] benzenesulf onamide; 
4- [1, 4-dihydro-7 , 8 -dime thoxy- 3- (trif luoromethyl ) - 

[ 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1 - 

yl] benzenesulf onamide; 
30 4- [1, 4-dihydro-7-methoxy-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 

yl] benzenesulf onamide; 
4- [1, 4-dihydro-7-methyl-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1 - 
35 yl] benzenesulf onamide; 
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4- [6-chloro-l, 4-dihydro-7-methoxy-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol- 1 - 

yl]benzen sulfonamide; 
4- [1, 4-dihydro-6-f luoro-7-methoj^-3- (trif luoromethyl) - 
5 [ 1 ] benzothiopyrano [ 4 , 3 - c ] pyrazol - 1 - 

y 1 ] benzenesul f onamide ; 
4- [7-chloro-l, 4-dihydro-3- (trif luoromethyl) - 

[ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazol - 1 - 

y 1 ] benzenesul f onamide ; 
10 4- [4, 6-dihydro-7-f luoro-8-methoxy-3- (trif luoromethyl) - 

[ 1 ] benzothiepino [ 5 , 4-c] pyrazol-1- 

yl ] benzenesul f onamide ; and 
1- (4-aminosulfonylphneyl) -1,4- 

dihydro [ 1 ] benzothiopyrano [ 4 , 3 -c ] pyrazole-3 - 
15 y 1 ] carbonitrile * 

7. Compound of Claim 5 which is 4- [1, 5-dihydro-6- 
f luoro-7-methoxy-3- (trif luoromethyl) - 

1 2 ] benzothiopyrano [ 4 , 3 -c] pyrazol- 1- 
20 yl]benzenesulf onamide, or a pharmaceutically- 
acceptable salt thereof. 

8. Compound of Claim 5 which is 1- [6-fluoro-7- 
methoxy-4- (methylsulf onyl) phenyl] -3- (trif luoromethyl) - 

25 1,5-dihydro- [2] benzothiopyrano 14 ,3-c]pyrazole, or a 
pharmaceutically-acceptable salt thereof. 

9. Compound of Claim 5 which is 4- [7-chloro-l, 5- 
dihydro-3 -trif luoromethyl- [2 ] thienothiopyrano [4,3- 

30 c] pyrazol -l-yl]benzenesulf onamide, or a 
pharmaceutically-acceptable salt thereof. 
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10. A compound of Formula II 

R 1 




(ID 



R 5 



wherein 


A 


is 


-(CH 2 )m-X- (CH 2 ) n -; 


wherein 


X 


is 


S(0) p or 0; 


wherein 


m 


is 


0 or 1; 


wherein 


n 


is 


0 or 1; 


wherein 


P 


is 


0 or 1; 


wherein 


B 


is 


selected from aryl and heteroaryl; 


wherein 


Rl 


is 


selected from haloalkyl, 



hydro^alkyl, aminocarbonyl , alkoxycarbonyl and cyano; 

wherein R 4 is one or more radicals selected from 
hydrido, halo, alkyl and alkoxy; and 
15 wherein R 5 is selected from alkyl and amino; 

or a pharmaceutically-acceptable salt thereof. 

11. Compound of Claim 10 wherein A is -{CH2)nrX- 
(CH2>n"; wherein X is S(0) p or 0; wherein m is 0 or 1; 

20 wherein n is 0 or 1; wherein p is 0 or 1; wherein B is 
selected from phenyl and five membered heteroaryl; 
wherein R 1 is selected from lower haloalkyl, lower 
hydroxyalky 1 , aminocarbony 1 , lower alkoxycarbonyl and 
cyano; wherein R 4 is one or more radicals selected 

25 from hydrido, halo, lower alkyl and lower alkoxy; and 
wherein R 5 is selected from lower alkyl and amino; or 
a pharmaceutically-acceptable salt thereof. 

12. Compound of Claim 11 wherein A is -(CH2) m -X- 
30 (CH2)n~; wherein X is S(0) p or 0; wherein m is 0 or 1; 
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wherein n is 0 or 1; wherein p is 0 or 1; wherein B is 
s lect d from phenyl , thienyl, furyl and pyrrolyl; 
wherein R 1 is selected from f luoromethyl , 
difluoromethyl, trif luoromethyl, chloromethyl, 
5 dichloromethyl, trichloromethyl, pent afluoroe thy 1, 
hept^f luoropropyl , di f luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl, difluoropropyl, 
dichloroethyl , dichloropropyl , hydroxymethyl , 
hydroxyethy 1 , aminocarbonyl , methoxycarbonyl , 

10 ethoxycarbonyl, propoxycarbony 1 , butoxycarbonyl and 
cyano; wherein R 4 is one or more radicals selected 
from hydrido, fluoro, chloro, bromo, methyl, ethyl, 
isopropyl, tert-butyl, isobutyl, hexyl, methoxy, 
methylenedioxy, ethoxy, propo^, n-butoxy and tert- 

15 butoxy; and wherein R 5 is selected from methyl and 

amino; or a pharmaceutically-acceptable salt thereof. 

13. A pharmaceutical composition comprising a 
therapeutically-ef fective amount of a compound, said 

20 compound selected from a family of compounds of Claim 
1, 2, 3, 4, 5, 6, 7, 8 or 9; or a pharmaceutically- 
acceptable salt thereof. 

14. A method of treating inflammation or an 

25 inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
or susceptible to said inflammation or inflammation- 
associated disorder, a therapeutically-ef fective 
amount of a compound of Claim 1, 2, 3, 4, 5, 6, 7, 8 

30 or 9; or a pharmaceutically-acceptable salt thereof. 

15. The method of Claim 14 for use in treatment 
of inflammation. 

35 16. The method of Claim 14 for use in treatment 

of an inflammation-associated disorder. 
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17. The method of Claim 16 wherein the 
inflammation-associated disorder is arthritis, 

18 . The method of Claim 16 wherein the 
inflammation-associated disorder is pain. 

19. The method of Claim 16 wherein the 
inflammation-associated disorder is fever. 



INTERNATIONAL SEARCH REPORT 



Intern* .1 Application No 

PCT/US 95/11403 



4 



lp?r , ^»KWr«IBi/415 C07D491/052 C07D495/04 C07D495/14 
C07D5 13/14 //( C07D49 1/048 , 307 : 00 , 23 1 : 00) , ( C07D495/04 , 333 : 00 , 
23 1 : 00) , ( C07D49 1/052 , 3 1 1 : 00 , 23 1 : 00) , ( C07D495/04 , 335 : 00 , 23 1 : 00) , 

According to Inicnutiotul P»tcnt UMaficMon (IPC) or to boU> nwonil clMcfiaoon «nd IPC 



D. FIKLOS StiARCIir.D 



Mini mum documcnuuon lurched (clisificauon lyium followed by disanciaon fymboli) 

IPC 6 C07D A61K 



Documcnuuon searched other Hun minimum documentation to the extent that tuch documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP.A.O 347 773 (FARMITALIA) 27 December 
1989 

cited In the application 
see claims 1,6 

EP.A.O 203 679 (E. I. DU PONT) 3 December 
1986 

see page 193 - page 195; claim 1 



1,10,13 



1,10 



n ,urt 


her documents are listed in the continuation of box C. [)[] Patent family members are luted in annex. 


• Special categories of died documents : -p tAttr document published after the international filing date 

or priority dale and not tn conflict with the application but 
•A' document defining the general slate of the art which is not cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
•IT earlier document but published on or after the international 'X' document of particular relevance; the claimed invention 

filing date cannot he considered novel or cannot be considered to 
*L* document which may throw doubts on priority daim(s) or ™olve an inventive step when the document is taken alone 

which is a ted to establish the publication date of another • y document of particular relevance; the claimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
■O- u> .n or* d„d«urc, u*. exh.h.uon or 

owict means in the art. 
T* document published prior to the international filing date but . n , lh . um( familv 

later than the pnonty date claimed * document member of the tame patent family 


Dale of the actual completion of the international search 

27 December 1995 


Date of mailing of the international search report 

9.01.96 


Name and mailing address of the ISA 

European latent Office, P.li. 5818 HatenUaan 2 
Nl.- 22801 IV Ripwijk 
Tel. ( * 31-70) 340-2040, Tx. 31 651 cpo nl, 
l ax ( i 31-70) 340-3016 


Authorized officer 

Voyiazoglou, D 



Fem PCT'tSA.110 (moid thctt) (July 1993) 



page 



1 of 2 



INTERNATIONAL SEARCH REPORT 



Imcnu' I Application No 

PCT/US 95/11403 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. PIEU)S SEARCHED 



Minimum documentation searched (classification system followed by dassftcafton symbols) 



Documentation searched other than minimum documentation to the extent (hat such document* are induded in the Adds searched 



rUectronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDIiRKD TO BK RELEVANT 



Category * QUO on of document, with indication* where appropriate, of the relevant passages 



Relevant to daim No. 



□ 



Further documents are listed in the continuation of box C. 



Patent family members arc listed in annex. 



* Special categories of ated documenu : 

'A' document defining the general stale of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the mlcrnational 

filing date 

U/ document which may throw doubts on priority daimfs] I or 
which is ated to establish the puNicauon date of another 
citation or other special reason (as specified) 

"<V document referring to an oral dwdosure, use. exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or pnonty date and not in conflict with the application but 
ated to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the d aimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the d aimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination bang obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

27 December 1995 



Date of mailing of the international search report 



Name and mailing address of the 



ng address or tnc ISA 

European Patent Office, P.B. 581ft Patcntlaan 2 
Nl.- 22*0 HV Rijswijk 
Id. ( ♦ 3170) 340-2040, Tx. 31 651 epo nl, 
l ax( ' 31-70) 340-3016 



Authorized officer 



Voyiazoglou, D 



Fottn PCMSA/210 (second thmt) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Int. isocrt a piihi t aina No. 

PCT/US95/ 11403 

of item I oft*vte*eet) 



TUt 



report has not been 



of certain cftairas under ArucJt I7|3X«> to tht following 



□ Claims Nos-: . , . 

» \ they rtsut to subject matter not reotiired to be 



by this Authority naaary: 

Although claims 14-19 are directed to a method of treatment of (diagnostic 

method practised on) the human/animal body, the search has been carried out 
and based on the alleged effects of the compound/composition. 



□ 



Not*: 

t they rciata to parts of the 
that no Rmninf/ul 



that do not ccenply whh tht 
seven w be carried out. 



to I 



3. PI Claims Nosj 
1 — 1 ' 1 tbty i 



tn 



with tht second and third i 



, of Ruk 



Box II 

TUs 



where unity 

Authority 



bladunf ( 



in this 



2 of first ahect) 

as follows: 



X 



f~| At aU searchable 
4 — ' of any artrtnsanal fat. 



preeiy paid by tht applicant, this imerasiiontl search report wmn all 



bt searches without effort justtf ym| an additional fee, tbii Authority did not in roe payment 



u - 1 cow only those ctauns for which ft«s 



starch fan wert umety paid by tht appfesm, this 
paid, specifically claims Not: 



a I"""! No required additional aearch fees were timely paid by the 
' 1 — 1 restricted to the mvwmon nrn mentioned in tht daims; u 



ConstquenUy, this internationai search report is 
by datms Not.: 



j~| The additionai search fees were accompanied by tht appbeani s 
| | no protest accwnpained the payment of additional search fees. 



Form PCTASAniO <c 



icffMtiheet (})) (July 1992) 





liuem? • J Application No 

PCT/US 95/11403 


Patent document 1 Publication 
cited in search report 1 date 


Patent family 1 Publication 
mcmber(s) 1 date 



AIJ-R- 




11 






XC UI 3U 


CN-B- 




UD 1U jj 


WO-A- 


8912630 


lO 1l 07 


EP-A- 


0422051 


17-04-91 


ES-T- 


2054930 


16-08-94 


IE-B- 


63189 


22-03-95 


IL-A- 


90552 


26-08-94 


JP-T- 


3505205 


14-11-91 


PT-B- 


90905 


30-12-94 


US-A- 


5424308 


13-06-95 



EP-A-0203679 03-12-86 US-A- 4678499 07-07-87 

CA-A- 1230334 15-12-87 
US-A- 4741765 03-05-88 



Form PCT'1 5 A/210 (paitnl family tnnts) (Jury 1992) 



